畅销 书 全 新 升级 ， 第 1 版 广 获 好 评 ; 资深 MySQL 专 家 撰写 ， 全 球 知名 MySQL 数 据 库 服务 
提供 商 Percona 公 司 CTO 作 序 推 荐 ， 国 内 多 位 数据 库 专 家 联 杞 推荐 

基于 MySQL 5.6， 结 合 源 代 码 ， 从 存储 引擎 内 核 角 度 对 InnoDB 的 整体 架构 、 核 心 实现 和 工 
作 机 制 进行 深入 剖析 





Inside MySQL: InnoDB Storage Engine, Second Edition 


MySQL]: Ж РУ 
InnoDB 存 储 引 擎 
225 





о 机 械 工 业 出 版 社 


Chino Маспіпе Press 


0000000 

МуБОШЇ 
——|плорвоооО 020 
ШП 0 
ISBN[]978-7-111-42206-8 


0000000000000201З000000000000000000000000000000000 
0000 


00000000 

00000+ 86-10-68995265 
UUUUUservice@bbbvip.com 
UUUUUwww.hzmedia,.com.cn 
0000 @UUUU 

0000 @yanfabook 


Ш 


13 МуБОШП 
1.3.1 ЇппоРВШ III 
13.2 МУБАМПИ 
1.3.3 МОВПШ 

1.3.4 Метогу 0 
1.3.5 АгсһіуеГ( 0Q] 
1.3.6 Ғедегагеа ППП 





|] 


|] 


1.3.7 Мапа 
1.3.8 ШШ 
14 ПО 
15 []]MySQL 
1.5.1. ТСРЛР 
15.2 11000 
1.5.3 ОМХГП 
1.6 [| 
020 шпорвипї TI 
2.1 _ InnoDBUUUDUUU 
2.2 InnoDBUUUUUUI 
2.3 InnoDBUUU 
2.31 Ш 
2.3.2 I| 
2.4 Сћескрот П 
2.5 Master Тһгеай ПП 
2.5.1 InnoDB 1.0.xUJUUUUMaster Thread 
2.5.2_InnoDB1.2.xUUUUUMaster Thread 
2.5.3 InnoDB 1.2.x[][]]]Master Thread 
2.6 InnoDBUUU 


3.4 ріа 
3.5 ШЇШ 
3.6 InnoDB[| И 


4.2 ІппорВОД 
4.2.1 ПП 

4.2.2 | 

4.2.3 | 

4.2.4 | 

4.2.5 | 

4.3 InnoDBUUUDU 
4.3.1 Сотрас 11 
4.3.2 Ведипдап Ш 
4.3.3 MODNI 

434 Согпарге55вагрупагМс Ш 
4.3.5 СНАВТТПІГІЦ 


44 ЇтпорВШ ПІ 
441 File Header 


4.4.2 Page Header 


443 Infimum[]Supremum Record 
4.4.4 User Record[]Free Space 
4.4.5 Page Directory 

4.4.6 File Trailer 

447 1шйпорВШ ШИШ 

4.5 Named File Еопта ll] 

4.6 | 

4.6.1 ПП 

4.6.2 ПЦ 

4.6.3 ШШШ 

4.6.4 ПО 

4.6.5 ЕМОМП5ЕТ 

4.6.6 [Iii 

4.6.7 ПП 


5.1 ЇппОоРВИ ПИ 
2.2 ПІЦ 

5.2.1 ШИШ 
2.2.2 Ш 0000000 
53 B-| 

5.3.1 B+000001 
5.3.2 B+000001 

54 В+ 

541 ПШ 

5.4.2 ПШ 

5.4.3 ВП 
5.4.4 ВП 
5.5  Cardinality[] 
5.5.1 ШСагатаШу 


5.5.2 ІппорВОДОДПСагаіпа!іёу Д 
5.6 ВАШ 
5.6.1 Ш  В-111 
2.6.2 ШШ 
5.6.3 0 
3.6.4 ППШ 
5.6.5 0 
5.6.6 Multi-Range БеайП li 
5.6.7 Index Condition Ризћаомп СРПП 
5.7 ДОЛІ 
5.7.1 ПП 
5.7.2 InnoDBUUUUUUUUU 
5.7.3 0010100 
5.8 [I 
5.8.1 Ш 
2.8.2 ШШ 
5.8.3 InnoDB] 
5.8.4 0000 
2.9 U 
160 [] 


6.1 Ш 

6.2 lock[]latch 

6.3 InnoDBUUUUUUI 
6.3.1 ПШ 

6.3.2 ШП 
6.3.3 ПОП 

634 ППП 

6.3.5 [I 

6.4 DONI 

6.4.1 0300 
6.4.2 [][Phantom Problem 


7.2.1 гедо 
7,2,2 undo 


12.3 purge 





7.2.4 group commit 


111 MySQL 
7.1.2 ППХАЦП 
7.8 LLULLU 
7.8.1 000000 


8.3.1 mysgldump 





832 SELECT...INTO OUTFILE 
8.3.3 ШШШ 

8.3.4 LOAD DATA INFILE 
8.3.5 mysglimport 

8.4 [Dn 


8.5 ГІ 
8.5.1 ibbackup 


8.5.2 ХїгаВаскир 

8.5.3 XtraBackupL[IIL ILI 
8.6 ШШ 

2. I] 


9.3.2 ППП 

94 ПІШЕДІ 

941 ВАШ 

9.4.2 ВАШ Write ВасКГ| 
9.4.3 БАШРГ 

9.5 NN 11000 

9.6 0000000000000000 
9.7 00000000000 

9.7.1 sysbench 


10 InnoDB 


101 ШШппорРВП IILI 

10.2 їппорРВП ОД 

10.3 MySQL 511 по ВО 
10.3.1 м/паом я ПД) 

10.3.2 пох 

10.4 стаке ПШШШПШ ппорРВПЇ 
10.5 [I 


OOL 


It's fair to say that MySQL is the most popular open source 
database.lt has a very large installed base and number of 
users.Let's see what are the reasons MySQL is so 
popular,where it stands currently,and maybe touch on some 
of its future(although predicting the future is rarely 
successful). 


Looking at the customer area of MySQL,which includes 
Facebook,Flickr,Adobe(in Creative Suite 
3),Drupal,Digg,LinkedIn,Wikipedia,eBay,YouTube,Google 
AdSense(source http://mysql.com/customers/and public 
resources),it's obvious that MySQL is everywhere.When you 
log in to your popular forum(powered by Bulleting)or 
blog(powered by WordPress),most likely it has MySQL as its 
backend database.Traditionally,two MySQL's 
characteristics,simplicity of use and performance,were what 
allowed it to gain such popularity.In addition to 
that,availability on a very wide range of platforms(including 
Windows)and built-in replication,which provides an easy 
scale-out solution for read-only clients,gave more user 
attractions and production deployments.There is simple 
evidence of MySQL 5 simplicity:In 15 minutes ог less,you 
really can get installed,have a working database,and start 
running queries and store data.From its early stages MySQL 
had a good interface to most popular languages for Web 
development-PHP and Perl,and also Java and ODBC 
connectors. 


There are two best known storage engines in 
MySQL:MyISAM and InnoDB(I don't cover NDB cluster 
here;it's a totally different story).MyISAM comes as the 
default storage engine and historically it is the oldest,but 
InnoDB is ACID compliant and provides transactions,row- 


level locking,MVCC,automatic recovery and data corruption 
detection.This makes it the storage engine you want to 
choose for your application.Also,there is the third-party 
transaction storage engine PBXT,with characteristics similar 
to InnoDB,which is included in the MariaDB distribution. 


MySQL's simplicity has its own drawback.Just as it is very 
easy to start working with it,it is very easy to start getting 
into trouble with it.As soon as your website or forum gets 
popular,you may figure out that the database is a 
bottleneck,and that you need special skills and tools to fix it. 


The author of this book is a MySQL expert,especially in 
InnoDB storage engineB.Hence,l highly recommend this 
book to new users of InnoDB as well as uers who already 
have well-tuned InnoDB-based applications but need to get 
internal out of them. 
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[root@xen-server bin]#./mysqld_safe[] 

[root@xen-server bin]#ps-ef|grep mysqld 

root 3441 3258 0 10:23 pts/3 00:00:00/bin/sh./mysqld safe 
mysql 3578 3441 0 10:23 pts/3 00:00:00 
/usr/local/mysql/libexec/mysqld- -basedir=/usr/local/mysql 
--datadir=/usr/local/mysql/var--user=mysql 
--log-error=/usr/local/mysql/var/xen-server.err 
--pid-file=/usr/local/mysql/var/xen-server.pid 
--socket=/tmp/mysql.sock- -port=3306 
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Variable name:datadir 


Value:/usr/local/mysql/data/ 
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ОДООО00000000000000000000000000000000000Мепаогу 000 
000000000000000008 +0000 


ОО0МетогурОО000000000000000000000000000000000000000 
О00ТЕХТОВЕОВО0000000000000000магсһаг000000000сһаг 
О0000000000000000000000000евауб00019ог Спегпу5пеу( ПП 
О0раїсһо00000 


ООДОО000000МУу50100000Метогу борД0000000000000000 
Uintermediate result[ ОДДО00000МетогуббОДОО0000000000 
UUUUTEXTIUBLOBUUUUUUUMy>QHUUUUUUUUUMyI2AMDUUUUUUUU 
оодобдопому!ьАм аододойорабобобббббобобободоро 


1.3.5 АгсЇ Мег 


Агс Уерий  М5ЕВТЦЭЕ ЕСТ  Ш Му50151 ШД 
Агсһімер000002160000000ғомО0000000000000001:10000000 
О00АгсһімеПОО000000000000000000Агсһімеро000000000000 
1 


1.3.6 Гедегатед 3 


Еедегагечат ШИЛ d d Му5ОН aa a att 
0501 Server ДД00000 гасіе ПДОДОб00000000Редегасед рО0000 


ОМузо 4000000000000 


1.3.7 Мапа ПП 


Mari a ППООООООД00000000000000000МУЇ5АМОДОООДООО 
My2QLUUUUUUUUMaria000000000My2QLUUUUUUUMichael 
WideniusUUUUUUUUUUMylSAMDUUUU0UMariaUUUUUUUUU0U0U00000 
UUUUUUUUUU0UUUUUMVCCSO00UUUUUUUUUUU00U0UUUUUUBLOBODUDU 


UUUUUUU 


1.3.8 ПООООД 


ООБОПОООПООБООМу5 ОС 2ОООООПООООБВОНООМегдерсъуп 
Sphinx[]Infobright[ ааоободобовобойдообадободомузо ru 
00000000000000001.2000000000 


DUUUMy>QLUUUUUUUUU000UMy>QLUUUMyI2>AMUInnoDPBDU1.2 
СООзритхообободободо 


DMy>QLUUUUUUUUUUUUUUUUUUUMY>QLUMyl>AMUUUUUUUUUUD 
Оіппо б ВОДО" о”О0000000000000ЕТЕП0000МуІЅАМОО000000 
ОГТР  ппорВ 


D0UUU0UUUU01000UUMy>QLUUUUUUUUUUUUMy>QLUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDO 
О000000000МУуЅО:ЦОО000000000000Муќгіх0іпс.Піппорвро0 
001 тво00000000000001ппорвоб0000000/00000008000/00 


14 0000000008 


UU01.30U0UUUUUUUU0000U0My>QLUUUU00U00UUUUUUUUUU0000000D0 
ПИГ 1-2 МузОШ ППППШП ЦШМузОШЦ 00 
UUUUUU000000000UUUUUUUU0000U0UMVCCSO00000UUUUUUUUU0D0D 


Feature МИЗАМ ВОВ Memory InnoDB Archive МОВ 
Storage Lets ИЗ | М | Yes 


Transactions (commit, rollback, ete.) Е a aea OA 
Locking granularity 


їнийн нання н 9919 
“наш ig] | j| | | | 
теле  19419|1941941 |4 
mme | 119191 |9 
WO У | | | || 
sg и зо | | О" | | | 
то | | | Ж 
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= = I 91914194 У (8 | 
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И [Ur Wm нй | ож Да 


High 
eme I IERI Ка 
minut І ў [ў] ў І ў 919 
Шш | на إا‎ | 





D 1-2 ДОМу59ОЦУ000000000 


пи 
UUUUUU0000000000UUUUUUU000000UMy>QLUUU0000UUUUUUUUU 
UUUUUU0000000000UUUUUUU00000UUUUUUUUUUUMy>QLUUUUUUU 
0000000000Му$91100000000000000000000000000 


0000$НОМ/ ENCINES2UUUUUUUUUMy2QLUUUUUUUUUUUUUUUUUDU 
information зспета  ПППЕМС!МЕЗДОПОППО 


mysqlDSHOW ENGINES\G; 


Comment:Supports transactions,row-level locking,and foreign keys 


Engine:MRG MYISAM 
Support: YES 


Comment:Collection of identical MyISAM tables 


Engine:BLACKHOLE 
Support: YES 


Comment:/dev/null storage engine(anything you write to it disappears) 


жжжжжжжжжжжжжжжжжжжжжжжжжжжд роужжжжжжжжжжжжжжжжжжжжжжжжжжж 


Engine:CSV 


Support: YES 


Comment:CSV storage engine 


Transactions:NO 


XA:NO 


Savepoints:NO 


ok ok kK KF KF FF KK KK KK KK KKK ЖЖ ЖБ , роужжжжжжжжжжжжжжжжжжжжжжжжжжж 


Engine : MEMORY 


Support: YES 


Comment:Hash based,stored in memory,useful for temporary tables 


Transactions:NO 


XA:NO 


Savepoints:NO 


ЖЕНЕ, роужжжжжжжжжжжжжжжжжжжжжжжжжжж 


Engine:FEDERATED 


Support:NO 


Comment:Federated MySQL storage engine 


Transactions:NULL 


XA:NULL 


Savepoints:NULL 


жжжжжжжжжжжжжжжжжжжжжжжжжжЖж7 , роужжжжжжжжжжжжжжжжжжжжжжжжжжж 


Engine:ARCHIVE 


Support: YES 


Comment:Archive storage engine 


Transactions:NO 


XA:NO 


Savepoints:NO 


六 冰冰 冰冰 六 六 六 六 六 六 六 六 六 六 六 冰冰 冰冰 冰冰 六 六 六 六 冰晶 r OW 六 六 六 六 冰冰 六 六 六 六 六 六 六 六 六 六 六 六 六 冰冰 冰冰 冰冰 六 六 


Engine:MyISAM 


Support:DEFAULT 


Comment:Default engine as of MySQL 3.23 with great performance 


UUUUUMy>QLUUUUUUUUUU000000000UUUUUUUU0000UUUUUUUUU 
0000000000000 


mysql[JCREATE TABLE mytest Engine-MyISAM 
-[JAS SELECT*FROM salaries; 

Query 0K,2844047 rows affected(4.37 sec) 
Records:2844047 Duplicates:0 Warnings:0 
mysql[JALTER TABLE mytest Engine-InnoDB; 
Query 0K,2844047 rows affected(15.86 sec) 
Records:2844047 Duplicates:0 Warnings:0 
mysql[JALTER TABLE mytest Engine-ARCHIVE; 
Query 0K,2844047 rows affected(16.03 sec) 


Records:2844047 Duplicates:0 Warnings:0 


UUUUUU0000000000UUMylSAMUOU000U0UUUUU40.7MBUUUInnoDB 
UUU0000000113.6MBUUUUArchive00000000000020.2MBDUUUUDU 
Пи 


ПП | MySQLUUUOO00U00000UMySQLOOUUO0O0U0U000SQL 5егуег П 
[]JAd ventureWorks[] ШПППЦОгас!е ПИ My SQLT 100 
ООДО000000000000000000000000000000000гасіеб50ї. 
ЅегмегО000000000000000000000000000000000000000000 
http://dev.mysql.com/doc/{] 


1.5 ППМу501. 


UUUUUUUMy>QLUUUU0U0UUUUUUUUUUUUUMy>QLUUUUUUUODDU 
МуЅОЦТОООО0000000000000000000000000000000000000000 
D00000000000000000000000TCP/IPODDD0UNIXD0000MySQLO00 
ПИН II I 


1.5.1 TCP/IP 


ТСР/ЛРООО000МУ5ОЦПОО0О00000000000000000000000000000 
ОДОДОТЄРИРОДОООДОООООООООО000О0000000сПепедрор000000 
му50Ц00О5егуеГПОДОООО0О00000000000ТСРЛРОДООООДОДО000 
уміпдом Б ООДОООД00В і пах ООО0МУ5О:00000000 


C:\Qmysql-h192.168.0.101-u david-p 

Enter password: 

Welcome to the MySQL monitor.Commands end with;or\g. 

Your MySQL connection id is 18358 

Server version:5.0.77-log MySQL Community Server(GPL) 

Туре" петр; "ог" АП" Тог help.Type'\c'to clear the current input statement. 


туза 


ППППППУЛлаом е ПППНОВЕ РГ192.168.0.101(Му5ОШ ООО 


ТСР/ІРППИППППИППИПОИПОПИПМУБОНППИПИППИППИПИГПРОЦТ 
ОМИ 


UUUUUUUUUUUUTCPANFPUUUMy>QLUUUUMY>QLUUUUUUUUUUUUUUD 


О0000000000ІРО000000Му50:000000туѕа!00000009чѕег00 
000 


mysqlQUSE mysql; 


mysql[JSELECT host,user,password FROM user; 
жжжжжжжжжжжжжжжжжжжжжжжжжжж;, рружжжжжжжжжжжжжжжжжжжжжжжжжжжжж 
һо5%:192.168.24.% 

user:root 

password: *75DBD4FA548120B54FE693006C41AA9A16DE8FBE 

Жж ЖЖ ЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖжЖЖЖ2 гружжжжжжжжжжжжжжжжжжжжжжжжжжжжж 
host:nineyou0-43 

user:root 

password: *75DBD4FA548120B54FE693006C41AA9A16DE8FBE 

六 六 六 六 六 六 六 六 六 六 六 六 六 六 六 六 六 六 六 六 六 冰冰 六 六 六 六 六 了 . рружжжжжжжжжжжжжжжжжжжжжжжжжжжжж 
host:127.0.0.1 

user:root 

password :*75DBD4FA548120B54FE693006C41AA9A16DE8FBE 

ЖЖ ЖЖЖ ЖЖЖЖЖЖЖЖЖЖЖЖ R AR K KKK A, |-0\/ЖЖЖЖЖЖЖЖЖЖЖЖЖЖ ak OR 2K 2K 2K жж 2K 2K K KK ЖЖ 
host:192.168.0.100 

user:zlm 

password: *DAE0939275CC7CD8E0293812A31735DA9CF0953C 
жжжжжжжжжжжжжжжжжжжжжжжжжжжжБ, гружжжжжжжжжжжжжжжжжжжжжжжжжжжжж 
host:% 

user:david 

password: 


5 rows in set(0.00 sec) 


ОДОДОО000000Му $ ОЕ] 9а\ id 0000001Р0000000000000000 
UUUUUUrootUUUUUUUUUUUUUUUU 


1.5.2 ШИШ 


[IWindows 2000[]Windows XP[]Windows 20030Windows Vista 
UUOUUUUUUUUUUUUUUUUUUUUUUUUUUUUOUUUUUUUUUUUUUU 
Microsoft SQL 5егмегПДОДОООО0000000000000000Му5010000 
000000000--епабіе-паптед-рірердрДМузої. 4.10000000 
МУуЅОШОО00000000000000000000000--ѕһагеа-тегтогу000 
ПООО00000000000000Му50:П0000000--ргоёосо!= тетогу[ 
00 


1.5.3 ОМІХОДОП 


ОС бпуохромхоадободобимхбободеъм хадободоббадободобо 
ООМу5ОСОООО00000000000000000000000000000000000000 
000--5оскеє-/ ппр/тузаї. 50СКОДООООООО000000000000000 
ОМІХООДОООДООООО 


mysql[]SHOW VARIABLES LIKE'socket'; 


Value:/tmp/mysql.sock 


1 row in set(0.00 sec) 


00004%1Х00000000000000000000000000000 


[rootestargazer[]] £mysql-udavid-S/tmp/mysql.sock 
Welcome to the MySQL monitor.Commands end with;or\g. 
Your MySQL connection id is 20333 

Server version:5.0.77-log MySQL Community Server (GPL) 
Туре" петр; "ог" АП" Тог help.Type'\c'to clear the buffer. 


туза 


1.6 ПП 


[00000000000000000000000000Му5940000000000000000 
0“ 00” 0" 000"000000000Му 501. DBADUUMy2>QLUUUUUUUUUUUUU 
ООМу5ОСОООО0000Му5ОР000000000000000000МУу 50100000 
1 


1 0 
0000000000000Му$941000000000000000000000000000000 
1 
1 


11211 InnoDBI[||[|[ |[ ] 


InnoDBOUU0000Mys>QLOU0UUUUUUUUUUUOracle0UU000000000 
InnoDBUUUUUOHPUUUUUUUU00UUUUUUUUUUUUInnoDPBOUUUUD 
мМузое 2аооаообобобабоййиапер ВООООООООООО000000000000 
00 


2.1 InnoDBI|| 


InnoDBOQUO000Innobase Oy] I ПППМУБОШ ПИГ 
UUUUUMy>QL 5. О000000000000000000/п2п208000000 
WindowsUUUUUUUU0000000000000000ACIPUUUMysQLOODOD 
UBDBUUUUUUUUUMy>QLUUUUUUUUUUUUUUUUUUUUUUUUUU 
МУССЄПОДООДООООДООО0ОО00О000000000000000000СРОП 


Heikki Tuuri[]1 964 70000000" "о ЭВОПОПООВООДОВО“®чх00 
0/14$00000000000001990900000000000000000000000199500 
UInnobase ОУПППОПСЕОПООП ппо б В000000000000000000 

ППСа!міп >unU0U00UUUU00Uimmy Үалд ШиИлпорВИ I IILI 
ОПОООООООООО0000000 $ y ba sen 0000000000000 


1ппоОВОПОООО000000000000000 С eg l'er]Yah oo! []FacebookT] 
ҮоиТирерЕіскг00000000000000005есопа LifeQO000000000 
ПОМу5ОСО00000000001/ппо D ВОООООООБООБОПОБОПОО СТРОПОО 
UMySQL Іппорво00000000000 


ОМУЅОЦОПО000000000001пёегпе00051аѕћаоѓ.ого000 
іппо0В00МубтіхОіпс Оіппо 08000001 ВШ III! 
Іппорвр0000/00000000008000/000000001ппорвоо0000000 
00000000000 


InnoDBUUUUUMy2QLUUUUUUUCNU GPL 200000000Му5010000 
UUUUUhttp://www.mysqI!I.com/about/legal/IUUUUUUULUU 


111.200600000000гасіерр000 


2.2 InnoDB|[J J DIII] 


InnoDBUUUUUUU0U0UUMysSsQLUUUUU0UUU000UUU00UUUMySQLUUU 
О0000000Му$01 2.10000MysSsQLUU0000000000000000000000 
UUUUUUUUUUUMysSQLUUUUUUUU0UUUMyS2QL 5.100000000000 
InnoDBUUUUUUUUUInnoDPBUUUUUUUU000UUInnoDBUUUUUUUUO0D0 
InnoDBUUUUUUUInnoDB PluginfQQ000!nnoDB 1.01 1Му5ОГ 
5.500000іппо 0 800000001.1.х000000МузоОї 5.6  ппорВП 
00000001.2.х00002-100000000іппо0800000000 


521 ШЇ ШИН 








й $ J ў 

ШИ НО, (АТ, MVCC 

ти 1X ИТЕЛІ, ЗА compress бш ЙЛ 
тий 1.11 МАП М Linu ALO, Я 

ши 12 AKT BERN ИПИ ВИ 





UUUUUUUUUUUMysS2QLUUUUUUUUMySQL 5.1 ШИШ ппорВ 
PluginQQUDBAQQUUU!nnoDB Plugin[]lanoDB 1.1000000000000 
002-10000000000000000сотргеѕѕ$0упатіспу00000ппорв 
PluginUUDUULinux Native АІЮЦ0000000000000000ппорв 


РІчвіпООСОО0000000000000192300000Му5ОІ 5.5000000 
InnoDB РІмдіп ДОДОДОДОДОО 


2.3 InnoDBI||[ | 


UUUI000UUUUUMy>QLUU0U0U0UUUUUUUUU000000UInnoDBO000D00 
0002-1000001(ппо0ВО0О00000000000001ппо08000000000000 
пи! 


ЧЭ 
CHILI 
DUUUUUredo 1овП 





о EWIL 





П 2-1 Іпобво0000000 


ШИ 
ООО00000000000000000000001ппорвро000000000 


2.3.1 DODO 
ппоб ВОО00000000000000000000000000000000000 
1.Master Thread 


Master ТАгеа9[]0000000000000000000000000000000000000 
ОООООООООБОБОПООООУБЕВТ ВОРЕЕВОООМО0О0000002.50000 
ППППППППМавтег Тогеаадд 0000 


2.10 Thread 


UInnoDBUUUUUUUUUUAIOUAsync IOUUUUUIOUUUUUUUUUUUUUUUD 
ПООЮ ThreadUUUUUUUUUUIOUUUUUUCcaIl раско000ппорв 1.00 
000004010 ThreadUUUUwriteUreadUinsert buffer[]log IO 
Шгеадац пих ПОЮ Thread ППППППИІПППППУУІл Аоми Ш О 
UUUinnodb file іо _ threadsUDUUIO ThreadUUInnoDB 1.0.xQQ000 
read thread[]write Ећлгеаапоророоа ПООООООЦ 

innodb file io threadsQQQ0000U0Uinnodb read іо threads[] 
innodb write io #ћгеааѕ000000000 


mysql[JSHOW VARIABLES LIKE'innodb_version'\G; 


1 row in set(0.00 sec) 


Variable папе: 1 пподЬ write io threads 
Value:4 


2 rows in set(0.00 sec) 


000000$НОМ/ ENGINE INNODB STATUSNUUInnoDB0ODUIO 
Thread[] 


mysql[JSHOW ENGINE INNODB STATUS\G; 
жжжжжжжжжжжжжжжжжжжжжжжжжжжу 5 гоужжжжжжжжжжжжжжжжжжжжжжжжжжж 
Type: InnoDB 

Name: 


Status: 





100719 21:55:26 INNODB MONITOR OUTPUT 


Per second averages calculated from the last 36 seconds 


/0 thread 0 state:waiting for i/o request(insert buffer thread) 


/0 thread 1 state:waiting for i/o request(log thread) 


/0 thread 2 state:waiting for i/o request(read thread) 


/0 thread 3 state:waiting for i/o request(read thread) 


/0 thread 4 state:waiting for i/o request(read thread) 


/0 thread 5 state:waiting for i/o request(read thread) 


/0 thread б state:waiting for i/o request(write thread) 


/0 thread 7 state:waiting for i/o request(write thread) 


/0 thread 8 state:waiting for i/o request(write thread) 





/0 thread 9 state:waiting for i/o request(write thread) 


ППППО Thread ОПіп5егі buffer  геаа 0 Thread Ш!од 
threadQQQ00000UiInnodb read io threads[] 
innodb write io Елгеаа ПИ ШИР ЇГ 


3.Purge Thread 


ООООБОБООООбчпао од ШИШ ЦРигдеТпгеаа rb d 
ипдо Ш ппогрвВ 1.11 Пригденпшдш тппорвВ  Мааег 
Тпгеад Ши Ши ппогв 1.10000ОригдероодрООО0000000000000 
UMaster ТпгеадДОДООО0Д0СРОДОДОДОДОООООООДОООДОДОМУЗОЇІ. 
DO0000000000000000000DPurge Тћгеаар 


[mysqld] 


innodb purge threads-1 


InnoDB 1.1000000Uinnodb purge їгеаа 11 ппорви [| 
00000000001900000000000000000 


120529 22:54:16[Warning]option'innodb-purge-threads':unsigned value 4 adjusted to 1 


[]InnoDB 1.210000лпоо ВПОПОРчгде ThreadQQ0000000000000 
ипаоПППППППППРигде Thread O00000undo ПО 
D000000000000040Purge Thread! 


mysql[JSELECT VERSION()\G; 


VERSION() :5.6.6 


1 row in set(0.00 sec) 


mysql[JSHOW VARIABLES LIKE'inno db purge threads'\G; 
ЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖ ЖЖ 1 гоужжжжжжжжжжжжжжжжжжжжжжжжжжж 
V. bl odb purge thread 

Value:4 


4.Page Cleaner Thread 


Page Cleaner ТһгеадППіппорВ 1.2.х000000000000000000000 
ООО000000000000000000000000Маѕѓег ThreadUUUUUUUUUUUD 
ПИПППП ппорВППП 


2.3.2 ЇЇ 


1.000 


їппорВП ]]00000000000000000000000000000000000000000 
0000615К-Базе Патабазей I III ЦСРОГ ПИГ 
Пи 


1 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU FIX ШИШ 
пи! 
00 


ОДООДО000000000000000000000000000000000000000000000 
О00000000000000000000000000000000000сһескроіп 0000 
Пи 


О000000000000000000000000003 20000000000000000000000 
ЗСПООООО0ОО00000ПРАЄ00000320000000064с8000000000000 
[0000000000000000008©800000000000Р©0000000051268В00 
О000000000000000000000000000000640000000 


UUInnoDBUUUUUUUUUUUUUUUUUUInnodb_buffer pool 5іге 1100 
UUUUUMy>QLUUUUUUUUUInnoDBUUUUUUUUU001>CBD0 


mysql[JSHOW VARIABLES LIKE'innodb buffer pool size'\G; 


Value: 16106127360 


1 row in set(0.00 sec) 


Дророрроробороророробобрробррбипаодоро00Оіпзегі buffer 
UUUUUUUadaptive hash шаехПОтпоВОПОПОПОюск и о ДПО 


ПЮааа аісїопагуробО0000000000000000000000000000000 
UUUUUU00002-200UUUUInnoDPBUUUUUUUU0U00DD 


ЮМ) (innodb buffer pool) 
ІІІ UM 


(redo log buffer) 


ЖІ m , 
ЖШ Чар | ТИЕТ 


(insert buffer) | | (lock info) 


WWE | | за Gtx) | PES 
(modb additional 
mem pool size) 





П 2-2 InnoDBII 


UInnoDB 1.0.хоббооообобобобобобббоббобобобобобабобоводо 
UUUUUUUUOUUUUUUUUUUUOUUUUUUUUUUOOUUUUUD 
innodb buffer pool из апсез НБЕШ ШОШ ИШ ЇГ 


mysqLUSHOW VARIABLES LIKE'innodb_buffer_pool_instances'\G; 


Variable name:innodb buffer pool instances 
Value:1 


1 row in set(0.00 sec) 


UUUUUUUinnodb_buffer poolL_instancesUUUUUIUUUUUUUUUUUUD 
D0000000SHOW ENGINE INNODB 5ТАТУ5ПП 


mysql[JSHOW ENGINE INNODB STATUSNG 


ЖЕ], роужжжжжжжжжжжжжжжжжжжжжжжжжжж 


Type: InnoDB 


INDIVIDUAL BUFFER POOL INFO 

---BUFFER POOL 0 

Buffer pool size 65535 

Free buffers 65451 

Database pages 84 

Old database pages 0 

Modified db pages 0 

Pending reads 0 

Pending writes:LRU 0,flush list 0 single page 0 

Pages made young 0,not young 0 

0.00 youngs/s,0.00 non-youngs/s 

Pages read 84,created 0,written 1 

9.33 reads/s,0.00 creates/s,0.11 writes/s 

Buffer pool hit rate 764/1000,young-making rate 0/1000 not 0/1000 
Pages read ahead 0.00/s,evicted without access 0.00/s,Random read ahead 0.00/s 
LRU len:84,unzip LRU Len:0 


1/0 sum[0]:cur[0],unzip sum[0]:cur[0] 


---BUFFER POOL 1 

Buffer pool size 65536 

Free buffers 65473 

Database pages 63 

014 database pages 0 

Modified db pages 0 

Pending reads 0 

Pending writes:LRU 0,flush list 0 single page 0 

Pages made young 0,not young 0 

0.00 youngs/s,0.00 non-youngs/s 

Pages read 63,created 0,written 0 

7.00 reads/s,0.00 creates/s,0.00 writes/s 

Buffer pool hit rate 500/1000,young-making rate 0/1000 not 0/1000 
Pages read ahead 0.00/s,evicted without access 0.00/s,Random read ahead 0.00/s 
LRU len:63,unzip LRU Len:0 


1/0 sum[0]:cur[0],unzip sum[0]:cur[0] 


ПИППппоар buffer pool_instancesUUU20000U0000UUUUUUUU 
UUUU>HOW ENGINE INNODB STATUSDEDUBUDIUDUBOUBUDULCO 
UUUUU---BUFFER POOL ОПО0000000000000 


[MySQL 5.60000000000іпғогтайоп єспегаап ОПП 
ІЧМООВ ВОРРЕВ РООГ 5ТАТ5ПООООООООО0000000000000000 
00008 


mysql[JSELECT POOL ID,POOL SIZE, 
-ПЕВЕЕ BUFFERS,DATABASE PAGES 


-DFROM INNODB BUFFER POOL 5ТАТ5(6, 


POOL 10:0 


POOL SIZE:65535 


FREE BUFFERS:65451 


DATABASE PAGES:84 


POOL ID:1 
POOL SIZE:65536 
FREE BUFFERS:65473 


DATABASE PAGES:63 


2.LRU List[]Free List[]Flush List 


ОООО00000000000000000000000000000000001ппорво000000 
пи 


QOD00000000000000LRUDLatest Recent Овеаг ПИ 
UUUUUUUUUUULRUUUUUUUUUUUUUUULRUUUUUUUUUUUUUUUUUOUDUDU 
оодоббобевъбрбодордо 


опоб вобообобобобобобоблв квабдобекърободобборбодро 
UUUInnoDBUUUUUUUULRUUUUUUUUUUUInnoDPBUUUUUUULRUUOUOUU 
Обпотдроле Hn dd p dada n db E RUDI 
ПООЕВУОПОи дрон ДОПОПООО "ло ОВ 11 Imidpoint 
insertion strategy ПШППШШГГВО 118 10 4рон 000 
UUinnodb old blocks рс ПООО 


mysql[JSHOW VARIABLES LIKE'innodb old blocks рс% 56; 


ПИПППППП  пподр old blocks рев 0003 7 00000000000 
СКУПОПООЗ 79:00000003/4000000іппо080000000тіароїпі000 
Danger По dne w о0000000000пем ООООООО0000000000 


UUUUUUUUUULRUUUUUUUUUUUUUULRUUUUUUUUUUUUUUUUUUUOUDUDO 
UULRUUUU0000U>QLUUU0000UUUUUUUUUUUU0U00U0UUUUUUUUUUOOD 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
UUUUUUUUUUUUUUUUUUUUUUULRUUUUUUUUUUUUUUUUUUUUUUUD 
LRUUUUUUUUUUUUUUUUUUUUInnoPBUUUUUUUUUUUUU 


D000000000innoDBOO00000000000000000LRUOD000000 
innodb_old_blocks_timeDOOD0D0000midD00000000000000LRUO 
00000000000000000SQLO0000000000000000LRUDO00D0000000 
ПП 


mysql[JSET GLOBAL innodb old blocks time-1000; 
Query ОК,0 rows affected(0.00 sec) 


#data or index scan operation 


mysql[JSET GLOBAL innodb old blocks time-0; 


Query OK,0 rows affected(0.00 sec) 


UUUUUUUUUU00U0UUUU063%UUUU00>QLUUUUUUUUUUUUUUUUUUUUD 
00000000 


mysql[JSET GLOBAL innodb old blocks pct-20; 


Query OK,0 rows affected(0.00 sec) 


LRUUUUUUUUUUUUUU00UUUUUUUULRUUUUUUU0UUUUUUUUUUUUUUU 
FreeUUUUUUUUUUUUUUUUUUUFree0UUUUUUUUUUUUUUUUUUUUUD 
FreeUUUUUUUUULRUUUUUUUUUULRUUUUUULRUUUUUUUUUUUUUUUDO 
ОООООБОБЕКООбо а П7ООпем/00000000000Ораде made 
уочпа ОП Птподб old blocks time[|[ ПП oldi ТШ ем 
000000раде not made уочпа ПППОПОП$НОМ/ ENGINE INNODB 
525TATIUSUUULRUUUUFree0UUUUUUUUUUUUD 


mysql[JSHOW ENGINE INNODB STATUS\G; 


Type: InnoDB 
Name: 
Status: 


Per second averages calculated from the last 24 seconds 


Buffer pool size 327679 

Free buffers 0 

Database pages 307717 

Old database pages 113570 

Modified db pages 24673 

Pending reads 0 

Pending writes:LRU 0,flush list 0,single page 0 
Pages made young 6448526,not young 0 

48.75 youngs/s,0.00 non-youngs/s 

Pages read 5354420,created 239625,written 3486063 
55.68 reads/s,81.74 creates/s,955.88 writes/s 


Buffer pool hit rate 1000/1000, young-making rate 0/1000 not 0/1000 


0000$НОМ/ ENGINE INNODB 5ТАТО5ПППОПООВиЧег pool size[] 
0327 6797 327679"16К 11568 III Free бчҒегеППП ІҒгее 
ОПООБООПбакаразе раде 0 А ООДДО00000000000Ргее buffers 
[Database раде ППППОПООВиЙег pool ѕіге00002-2000000000 
ообоббобббббБОБОВОБОПЕоско Insert Buffert 00000000 
ЕВОППООВОВОВОВОВЕВУО000 


pages made уочп9 ВОН 
innodb old blocks їтеП0000по youngUoUyoungs/sUnon- 
youngs/sUUUUUDUUDUOU0U000U000000000000 一 一 Buffer pool hit 
rateUUUUUUUUUUUUU00U0100%0U00U0UU000UUU00UUU000UU0D0 
9598П000Вибег pool hit rateU00095%0U0UUUUOU0OU0000000D00 
UUULRUUUUUUUUUDO 


ПП 0000$НОМ/ ENGINE INNODB STATUSUUUUUUUUUUUUUUUDD 
ООО ^"оРВИПОООООСОООООООООО0Рег second averages 
calculated from the last 24 5ёсоПЧ6 1 1 11241 П 11111 


[InnoDB 1.200000000000!УМОБВ ВОРРЕЕВ POOL STATS 
0000000000 


mysql[JSELECT POOL ID,HIT RATE, 


-[IPAGES MADE YOUNG,PAGES NOT MADE YOUNG 


POOL 10:0 
HIT RATE:980 
PAGES MADE YOUNG: 450 


PAGES NOT MADE ҮОШМС:0 


ООПООПОООМКООВ BUFFER. PAGE ERUDDBBBBERUDBBUBBDBBBDU 
UUUUUU000000000UUULRUU0U>FACEUI00000D00 


mysql[JSELECT TABLE NAME,SPACE,PAGE NUMBER, РАСЕ ТҮРЕ 
-DFROM INNODB BUFFER PAGE LRU WHERE 5РАСЕ-1; 


+------------+-------+-------------+-------------------+ 


наан аан ныны E аф НААН Надр 


|NULL|1|@|FILE SPACE HEADER| 


INULL|1|1|IBUF_BITMAP| 
|NULL|1|2| INODE | 
| test/t|1|3| INDEX| 


Дај tale лс eho ye ананасы 


InnoDBUUU001.0.xUUUUUUUUU000U0UUUUU16KBUUUUU1IKBU2KBDU 
4KBU8KBUUUUUUUUUUUUUULRUUUUUUUUUUU000016KBUOU000D0 
unzip ІҺОППППППППППППОНОУУ ENGINE INNODB 5ТАТОЭПППП 


000000 


mysql[JSHOW ENGINE INNODB STATUS\G; 


Buffer pool hit rate 999/1000,young-making rate 0/1000 not 0/1000 


Pages read ahead 0.00/s,evicted without access 0.00/s,Random read ahead 0.00/s 


LRU len:1539,unzi р LRU len:156 


1/0 sum[0]:cur[0],unzip sum[0]:cur[0] 


UUU0LRUUUUUU00123900UUunzip_LRUUUUU126000000UUUUU0 
LRUUUUUUUunzip_LRUUUUUUD 


UUUUUU0000000000UUUUUUUU00000UUUUUU8KBU000000U2KBUU 
UUunzip_LRUUUUUUUUUUUUUUUD 


UUUUunzip_LRUUUUUUUUUUUUUUUUUUUUUUUUUU000UU000000000 
Оробрро0000004кворободроооб 


10004KkBUunzip_LRUUUUU00000000000 
20000000000 
ЗППППППӘКЕВПиггір ІКОППП 


АППОПОПОООООООО20П4КВОООПО4КВПипар ІКОППП 


ЗОДООД0000002-89000000016кворддрорапекворог04квороо 
000000Оичпаїр ERUDITI 


о00000іпғогтайоп 5спетаШ ТШ ММОРВ BUFFER PAGE LRU 
ООбипар ERULTIDULIUDU 


mysql[JSELECT 

-[JTABLE NAME, SPACE, PAGE NUMBER, COMPRESSED SIZE 
-[JFROM INNODB BUFFER PAGE LRU 

-ОМНЕВЕ COMPRESSED SIZEDDO; 


dd asad ele oae ie der uei we esr ee a 


Est E лее ee сына en mii 
sbtest/t |9] 1341 8192 | 

sbtest/t|9|135|8192| 

sbtest/t|9|96|8192| 

sbtest/t|9|136|8192| 

sbtest/t|9|32|8192| 

sbtest/t|9|97|8192| 


sbtest/t|9|137|8192| 











sbtest/t|9|98|8192| 


ULRUUUUUUUUUUU00UUU00dirty радерорророрроббророороб 
DOD0000000000CHECKPOINTOOOO00000000rlushO00000000000 
D000000000000LRUDO000000FlushggDDLRUDODDDDDDDDDddud0 
ООРІЧ5ВОДООООООООБОО00000000 


ПЕВИОПППППЕ!и5ҺППППППППП5НО\М/ ENGINE INNODB STATUSDD 
0000000Моаїйеа db pages 246730000000000 


information ѕсһета0000001ҸҸОрв BUFFER PAGE 1ВОППП 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUULRUUUUUUUUUUUUUUUD 
INNODB_BUFFER_PAGE_LRUQQU0000U000000 
OLDEST _MODIFICATIONQQOQSQLOQ00000 


mysql[JSELECT TABLE NAME,SPACE,PAGE NUMBER, PAGE ТҮРЕ 
-DFROM INNODB BUFFER PAGE LRU 
-ДМНЕВЕ OLDEST МООТЕТСАТТОМПО; 


+------------+-------+-------------+-------------------+ 


а с ессіз фастевке еее есес ENS 
NULL | 0| 56 | SYSTEM| 

NULL|O|O|FILE SPACE HEADER| 

test/t|1|3| INDEX| 


NULL | 0 [320 | INODE | 








NULL [9 [325 |UNDO_LOG| 


deeem eee aue Ен Енен иннек нф инн ЕЕ ананнын 


ФдОДОО00050000000000000000ТАВІЕ МАМЕПМОН ИГ 
00 


3.000000 


002-2000 по 0 80000000000000000000000000Дгеао log 
риҝегіппорво0000000000000000000000000000000000000 
ООООООДДОДОД0000000000000000000000000000000000000000 
ИН!!!  Ї 

innodb log buffer 512ёШ ДДОДО8МВП 


mysql[JSHOW VARIABLES LIKE'innodb log buffer $17е'\6; 


Variable name:innodb log buffer size 
Value:8388608 


1 row in set(0.00 sec) 


ШИН 11: 
Пи 


UMaster ThreadUUUUUUUUUUUUUUUUUUUD 
Ши 
DUUUUUUU00UUU0017/200UUUUUUUUUUUUUUUD 
4.000000 


ПООО0О00000ВАОООООООДО0О0000000000000000000000 

іппо б ВОДОООО00000000000000000пеаророодорборбоорбобороп 
ООС000000000000000000000000000000000000000000000000 
ПШППШппоар buffer роо 00000000000000#ате ритег 0000 
ППППППППоОЧНег control біоскоО000000000000&КОБО00000000 

ООС00000000000000000000000000ппорвбо0500000000000000 
00 





2.4 Checkpoint 


О0000000000000000000СРОПО0000000000000000000000000 
DOGIEIDOUP METITIOHU pdate[]Deleten n mn bd n adm d] rm pad 
ШИ 0 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUU0U0000000000000000000000000UUUUUUWrite Ahead Log0 
18 0 
ПППППППАСШЮПОГ IDurability[III II ut 


ПО ШЦЦ 
1 
1 


Ши  Ї 
[1000000000000 


ПИ 
1 Н 
ОООО0000000000000003 ТВОМу501000000000003 ТВО0000000 

ППППОгасіе Ехадагад00000000002 ТВООПООООООБОВОБОВОО 
ШИГ 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
О ВАПЗАПОДОДОООООДООООО0ОД0О00О00000000000000000000000 
UUUUUUUUUUUUUUUUU 


ПИГ 01. Н 
1 L 


UUCheckpointUUUUUUUUUUUUUUUUUUDUD 
[1000000000000 


Ши IILI TI 
Ши 


UUU0U0000000000000000000000CcheckpointDU00000000000DD 
UUUUUCheckpointUUUUUUUUUUUUUUUUU0U00000D00 


UUUUUUUUUU0UUULRUUUUUUUOUUUUUUUUUUUUUUOUUUUUODD 
Спескрой  ПОПОПООООООООПОБО 


8 BID 
1 
пи 0 010001 
UUUU000000CheckpointUUUUUUUUUUUUUUUUUU000D00 


ШИппорВ 1 1 1 5М 00 Sequence Митрег 000000 
ОС5МОЗОДОДОО00000000000-5МО0О000000-5МОСпескроїпі П 
25 МОООООООБНОМ ENGINE INNODB 5ТАТУ5 1 


mysql[]jSHOW ENGINE INNODB STATUS\G; 


106 


Log sequence number 92561351052 
Log flushed ир to 92561351052 
Last checkpoint at 92561351052 


ШппорвррроОООСћескрот  000000000000000000000 
Checkpoint ПППППИПППИПИПОПППППППИПИПИПППППППППППППП 
ОО000000000000000Сһескроіп ппорВвП ГО 
Сһескроіп ПППП 


L]Sharp Checkpoint 
L]Fuzzy Checkpoint 


Sharp Спескроі ПЕ ООДД0О000000000000000000000000000 
innodb fast shutdown=1|| 


DU000000UUUU00>harp Checkpoint ntn mn Dana 
InnoDBUUUU0000UFuzzy Спескроп Д ОООО0000000000000000 
Ши 


DO000000000UInnoDBOUUOUU00000U0000Fuzzy Checkpoint) 
L]Master Thread Checkpoint 
LIFLUSH LRU LIST Checkpoint 


ШАѕупс/Ѕупс Flush Checkpoint 





LIDirty Page too much Checkpoint 


[][]|Master Thread[]2.500000000000Master Тпгеа 0000000 
Checkpoint 2абойоаооооббббббобдобобббббббадобобобоврд 
UUU0U0UUInnoDBUUUUU0UUUUUUU00U0UUUUUUO000 


FLUSH LRU LIST Сһескроіп ППІппОрВПИППППППЕВОПППППП 
UUU100U0UUUU00UUUUIinnoDB1.1.xUUUUUUUUULRUUUUUUUUUUUUDU 
О0000000000000000000000000000000100000000000ппорв 


О00000С-КОПОО0000000000000000000000Сһескроіпо00000 
ПЕАОО0000000ЕШЅН ERU LIST Checkpoint{] 


ПОМУЗОЕ 5.60000001ппо081.2.хОПО000000000000000ПРаде 


Сїеапег 000000000000000іппоар и scan дере 1ВОУПЇ 
000000000001024000 


mysql[JSHOW VARIABLES LIKE'innodb lru_scan_depth'\G; 


Async/Sync Flush СпескроїпЕдОДОДОДОД00000000000000000 
ОДОДООО000000000000000000000000000-5МО0Огеао 1500000 
ОД0000000-5МООспескроїпі єг 


checkpoint аде-гедо lsn-checkpoint lsn 


ШИГ 


async_water_mark=75%*total_redo log file size 


sync water mark-905*total redo log file size 


000000000000016800000000000000000000000000268 000 
async water mark-1.5GB[]sync water гаагк-1.8С8В 


ОПсһескроіпі age[Jasync water птагк п ООДООДОДОООО 


ОДазупс water mark[]checkpoint age[]sync water гааг ПП 
Async FlushUUFlushUUUUUUUUUUDU000UUU000Ucheckpoint_ age 
Пазупс water mark[] 


ОспесКроїпі адеГвупс water гаа ILU IU UI] 
UUUUUUUUUUUULOAD рАТАПВОІК 1М5ЕВТ 1 1  5упс Flush[] 
О00ЕІч$ћО00000000000000000000сһескроіпё ager] 


async water mark[] 


ОО Азупс/5упс Flush Спескрот ПЕН 
InnoDB 1.2.ХП0000Азупс Flush CheckpointQQQ000000000000 
П5упс Flush Спескрот rinm mom ado uuu 


InnoDB 1.2.Х0000----О00МУЗОЇ. 5.600000000000000000000 
Page Cleaner Тпгеа (  ПШШПППШП 


МузОШ Л  Еш5НШЛ  ВОПТШ  Слескроги 00 
U0UUUUUUUUUUUAsync/>ync РІч5пООДОДОІппо5010000000000 
ПППП5НОМ/ ENGINE INNODB 5ТАТОИ5ДД0000 


mysql[]jSHOW ENGINE INNODB STATUS\G; 


LRU len:112902,unzi p_LRU len:0 
1/0 sum[0]:cur[0],unzip sum[0]:cur[0] 
Async Flush:0,Sync Flush:0,LRU List Flush:0,Flush List Flush:111736 


UUUUUUUUUUUUInnoDBUUUUUUU0U00U00000000090UUUU 
о000СһескроіпО000ігёу Page too тисҺ00000000000 


ГпоО ВОПОООНОПСпескрои ааеаооабобобобббобобобобводо 
ПиПппоар тах dirty pages рс ПП 


mysqLOSHOW VARIABLES LIKE'innodb max dirty_pages_pct'NG; 


innodb тах dirty pages рс 7 500000000000000075%П000 
ПЇПСпескрот ППППППП ШТ ппорвВ 1.0.х000000000000 


9000000000750 


2.5 Master Тїїгеаа4 1 | 


12.ЗОООООООО "по ВОПОООООБООБОБОВОПОВООПМакег Thread 
ШИ I 


2.5.1 InnoDB 1.0.,Х111 1 Master Thread 


Master ТпгеадррДодбОВОВООДООООДОДСОДОЇооДДОДООДОСЇоорП 
ПО000раскогоир Іооро000000#чѕћ loopUUUU0UUUsuspend 
IloopUUMaster Тћгеаад50000000000оорббаскдгоипа Іоорр 
flush Іоор5иѕрепаіоорц0000 


-ооро00000000000000000000000000000000—=0000000010 
ШИГ 


void master їїїгеаа()4 
loop[] 
for(int 120;1010;1++)4 


do thing once рег second 


О0000оор0000ћгеаа sleepDUUUU0UUUUUUUUUUUU100U0U0U000D00 
UUU0U0000000000000000delayUUUUUUUUUUUUUUUUUInnoDBOUDUU 
UUUUUUUUUUUUUUUUUUUU 


О000000000 
Ши III 


[1000000000000 
50000190 ппорВП II III II LIL! 
DILI ЦСбаскогоцаа Іоор00000 


О00000000000ппорвро000000000000000000000000000000 
О050000000000000000000000000000соттіО00000000 


о0000001пѕег Вий е ПОПОПОООПООО по 0 ВОДООООДОООО0000 
ІООДОО0050000005001ппобВОрООДІОБОООООДООООО00000000 


ДО000100рО0000000000001/п0поо80000000000000000000 
[buf get modified ratio рс О000000000 

innodb max dirty pages РСЕГДОДОДОО09О00009096000000000 
ПШИИлпорРВПШШГГГГГГШ1111110011 10101111 


1 II 





void master їїїгеаа()4 


goto loop; 


loop[] 


for(int 1=0;1019;1++){ 


thread sleep(1)//sleep 1 second 


do log buffer flush to disk 


if(last one second 10515) 


do merge at most 5 insert buffer 


if(buf get modified ratio рс 1 ппод max dirty pages pct) 


do buffer pool flush 100 dirty page 


if(no user activity) 


goto backgroud loop 


do things once per ten seconds 


0000019000000000000 
4002 00000000000000000 
О000050000000000 

Ч ПО 
О00000Упаор00000 
10002000001000000000000 


DUBBIO Dmm e о вородрорб0О01000000010000000200000000 
1ппо080000000000000900000000199000000000000 
1пп0080]0000000000000000000000000000000000000000 
ОДООО000000000001/ппо80000000000000000000000000000 
ШИГ 


ООіппо о вОДОДО0000001 ригаер а ПОлао II 
updateUdeleteUUUUUUUUUUUUU0U000000000000consistent 
readUUUUUU0000UUUUU00000Ufull ригдеп ппорвг mn 
О0000000000000000000000000000000000000000чпаоро000 
UUUUUInnoDBUUUUUUUUUUU0U000000InnoDPBUUUUUUUfull purge 
UUUU00000000200undoDD 


ДОбіп по о ворОдоОбОб000000000би? get modified ratio рс ПП 
0000070%0000000199000000000000000079%00000019%00 
00000 


ПИППППППППП О “лат оор ОД000000000000 





void master їїїгеаа()4 

goto loop; 

loop[] 

for(int 1=0;1010;1++){ 

thread 51еер(1)//51еер 1 second 

do Log buffer fLush to disk 
if(last_one second 10515) 

do merge at most 5 insert buffer 
if(buf get modified ratio pct[jinnodb max dirty pages pct) 
do buffer pool flush 100 dirty page 
if(no user activity) 


goto backgroud loop 


if(last ten second 1050200) 

do buffer pool flush 100 dirty page 
do merge at most 5 insert buffer 

do log buffer flush to disk 

do full purge 

11 (Би? get modified ratio рс+П70%) 
do buffer pool flush 100 dirty page 
else 

buffer pool flush 10 dirty page 
goto loop 

background loop: 

do something 


goto loop: 


UUUUbackground loopUUUUUUUUUUUU0U000000000000 
UshutdownUUU0000UUUUUbackground ІооррО000000 


СПШПППОпаоППП 

DO0020UUUUUUUUUU 

[1000000000000 
СОПОООТООПОПООООООБОВОБОЯчза Ііоорб000 


Oflush ІоорПОбОр00000000іппобвор00000О5иу5репа ІоорпД 
Master Тигеададрр00000000000000епабіербіо по о ВОО0О000000 
бОббіопо08000000000Мазеег Тргеаадрдооро0000 


ПІПМавеег Тїгеаа ПППІППП 





for(int i=0;1910;i++){ 


thread_sleep(1)//sleep 1 secon d 


do log buffer flush to disk 


if(last опе second 10515) 


do merge at most 5 insert buffer 


if(buf get modified ratio рсёДіпподб max dirty pages pct) 


do buffer pool flush 100 dirty page 


if(no user activity) 


goto backgroud loop 


if(last ten second 1050200) 


do buffer pool flush 100 dirty page 


do merge at most 5 insert buffer 


do log buffer flush to disk 


do full purge 


іт (Би? get modified ratio рс+П70%) 


do buffer pool flush 100 dirty page 


else 


buffer pool flush 10 dirty page 


goto loop 


background loop: 


do full purge 


do merge 20 insert buffer 


if not idle: 


goto loop: 


else: 


goto flush loop 


flush loop: 


do buffer pool flush 100 dirty page 


if(buf get modified ratio рс+Піппоар max dirty pages pct) 


goto flush loop 


goto suspend loop 


suspend loop: 


suspend thread() 


waiting event 


goto loop; 


2.5.2 | ппоОВ1.2.х 1 МазФег Thread 


00001.0.х00000Маѕќег ThreadU0000000000000000InnoDBDOD 
О00010000000000000000000000000000000һага содтоП 
ОДООО00000000000559О000000000000000000і/пп2080000000 
1000000000000 


UUUUUUUUUUUUUUUInnoDBOUUUUU00000100UUUUUUUUU20UUUU 
ОООД0000000000000000000000200000000000000200000000 
UUMaster Тигеаддр0"ОО00"0000000000000000002000000 
100рпдодопгопрдобробогоо00бага codingUMaster Тїигеаа ППП 
00002000р000020р0000000000000000000000000000000000 
ПОДОД000000000000000іп5егі бийег(0О 


ПИППППбоооеп Маг Сайадпал 1 ппорВП i 
ОПОПООПратсиООлпоО ворр000000000Сбо091еПраєси rr iE 
ОДОДОО00000іпподв РІцдіпбОіппо081.0.х0000000000 

innodb іо сарасігсуДПООДОДІОДОДООДОООДго00р0000000000000 
[]innodb io сарасісу 000000000000000 


СЗОООООБОООВООООООБОП"тподр io сараску 5961 
ОУОр0000000000000000Діппоаб іо capacity[] 


О0000055000000000000000кКАТОО000000000010000000000 
innodb io сарасіќуро00000000000000000000 


о00000000іппоаю max dirty pages рс ПППОПОО ппорв 
1.0.х0рр00000000900000000000090960000070070000іппо0р8 
ОДД0000000000Йиц50 ІоорбОД00000000000 

innodb max dirty pages рс Ц001000000000000000000000 
ПООДОООДДОД0000000000000000000000000000000000 


ОДООД0000000000000000000000020010б0000000000000000 
Шпподр max dirty pages рс П20010000000000000000000 
UUUUUcoogle00000000000000200U0UUUUUU “ПППІппоОрВ 1.0.x 


о000іппоаю тах dirty pages рс Ш 75 боооел 80 
ПОО000000000000000000000000100000 


InnoDB 1.0.х00000000000іппоар adaptive ПизћпарроооО 
ООО000000000000000000000000000000000000 

innodb тах dirty pages рс 00000000 

іппод тах dirty pages рс 00100000000 
innodb_adaptive_flushino[| UU innoDBI | ШТ 

buf flush get desired_flush_rate[|[ пп o] du 
UUUUUUUbuf flush get desired flush гаѓе00000000000геао 
19900000000000000000000000000000 

innodb max dirty pages ресе ОООООООООООО 


00000000000000full ригдебоороорог2опупао ПП ппоов 
1.ОХ ШИШ пподОр purge batch 512е ДПООППОПОРУИ 
ригдеррдУпаордрО0ООДОДООДОг090000000000000000000 


mysql[]jSHOW VARIABLES LIKE'innodb purge batch size'NG; 


Value:20 
mysql[JSET GLOBAL innodb purge batch size-50; 


Query OK,0 rows affected(0.00 sec) 


UUU0000000000000UInnoDB 1.0.х00000Маѕќег Thread 1 
ШИГ 


void master їїїгеаа()4 

goto loop; 

loop[] 

for(int 1=0;1010;1++){ 

thread 51еер(1)//51еер 1 second 


do Log buffer fLush to disk 


if(last one second ios[J5*innodb io capacity) 


do merge 5%innodb io capacity insert buffer 


if(buf get modified ratio рс+Піппоар max dirty pages pct) 


do buffer pool flush 100%innodb io capacity dirty раде 


else if enable adaptive flush 


do buffer pool flush desired amount dirty page 


if(no user activity) 


goto backgroud loop 


if(last ten second ios[Jinnodb io capacity) 


do buffer pool flush 100%innodb io capacity dirty page 


do merge 5%innodb io capacity insert buffer 


do log buffer flush to disk 


do full purge 


11 (Би? get modified ratio рс+П70%) 


do buffer pool flush 100%innodb io capacity dirty раде 


else 


dobuffer pool flush 10%innodb io capacity dirty раде 


goto loop 


background loop: 


do full purge 


do merge 100%innodb io capacity insert buffer 


if not idle: 


goto loop: 


else: 


goto flush loop 


flush loop: 


do buffer pool flush 100%innodb io capacity dirty page 


if(buf get modified ratio рс+Піппоар max dirty pages pct) 


go to flush loop 


goto suspend Тоор 
suspend Тоор: 
suspend thread () 
waiting event 
goto loop; 


} 


ПОБОБОббипоов 1.0.xUUUU0UUUUUUUUUU0UUUUUUUU0UUMaster 
Тпгеа 9 б ДОО0000000001п побВворорордодоророробМазіег 
Тргеаад)д 11 


(InnoDB 1.0.ХИИОООБНОМ ENGINE INNODB 5ТАТО5ПООООД 
Master Тпгеад ШШПШПШ 


mysqlSHOW ENGINE INNODB STATUS\G; 

жжжжжжжжжжжжжжжжжжж ЖЖЖЖЖЖЖЖ] , гоужжжжжжж жжжжжжжжжжжжжжжжжжж ж 
Type: InnoDB 

Name: 

Status: 


srv master thread loops:45 1 second,45 sleeps,4 10 second,6 background,6 flush 
srv master thread log flush and writes:45 log writes only:69 


бр000000000045000000051еер)000000450000000000002000 
11111411 11:10 раскдгоцааї оор 16 I flush 10Ор( 1 1 16 
ПППППППППППИППППППППППГППППППППППППППППМУБОЧПППППП 
ПООООВОВОВОВООО 


Рег second ауегаде5 calculated from the last 42 зесоп ds 


srv master thread loops:2188 1 secon d,1537 sleeps,218 10 second,2 background,2 flush 
srv master thread log flush and writes:1777 log writes only:5816 


[0000000000002 18800000000000000$1еер000000015370000 
UUInnoDBUUUUUUUUUUU0U00000000000100U00000001_second 
О51еерз ОДОО0О00000000000000000000000000000000000 


[1] ПППППППППП http://code.google.com/p/google-mysal- 
tools/wiki/InnodbloOltpDisk[] 


2.5.3 InnoDB 1.2.x[][][|nIMaster Thread 


[InnoDB 1.2.хО00000Маѕќег Тпгеаа 1 1 1 011 0 11101 Маг 
ThreadUUUUUUULUUUUUInnoDB 1.2.x0000Master Threading 
00 


if InnoDB is idle 
srv master do idle tasks(); 
else 


srv master do active tasks(); 


[I[]srv master do idle tasks()[ ШИ uli 000000 

згу master do active їа5К50 ПИ ult... 
Master Тигеай ПППОПОПОО Раде Cleaner ТїгеааШГ 
Master Thread а ШИ m oaa. 


2.6 ЇпйпорВ ИШ [| 
InnoDBI|[I I III IILI! 
DUUUUUInsert Виҝегр 
ОррррродБбІе Write[] 
ОПОПОПОППАйар ме Hash Index 
ОПОЮПА$уптс 1ОП 





ОПОПОПОН азћ Neighbor Раде 
UUUUUUUInnoDBUUUUUUUUUUUUUUUUUUUD 


2.6.1 [ID 


1.Insert Buffer 


Insert Ви#ег00іппорвоб0000000000000000000000000000000 
О0000000000000000000000000ппорво0000пѕегё Виҝег000 
000001пѕегё Ви е о000000000000000000 


Піппорво0000000000000000000000000000000000000000000 
О0000000000000Ргітагу Кеуроо000000000000000000000591. 
0000 


СВЕАТЕ TABLE %( 
а INT AUTO INCREMENT, 
b МАВСНАВ (30), 
РВІМАВУ КЕҮ(а) 


); 


UUaUUU00000UUaUUUNULLUUUUUUUUAU IO_INCREMENTUUUUUODOD 
UUUUUUUUUUUUUaDUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
Пи 


00 00000000000000000000099150000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUNULLUUUUUUUUUUUUUUUUUUUDO 


UUU0000000000000000000000000000UUUUUUUUUsecondary 
ImndexUUUUUUUUUUUb0UUU000UUUUUUb000000000U000UUUU>QLUDU 
0000 


СВЕАТЕ TABLE %( 

a INT AUTO INCREMENT, 
b МАВСНАВ (30), 
PRIMARY КЕУ(а), 

key (b) 


); 


пи Та III 
пи 
О0000000000000000000000000000000000008 +00000000000 
00000000 


пи 
пи! 
О0000000000*00" 0000 


ІппорвО00000000001пѕег Виҝег0000000000000000000000 
пи 
Insert BufferUUU000000000000000000UUUUUUUUUUUUUUUUUUUUD 
UU000000000000000000UInsert Во#егу000000000тегоеП0000 
пи 
00 


[Insert BufferUUUUUUUUUUUUUUUD 


ОПОПОПОППзесопдагу іпдехПП 
0000000 чи чей 00 


UUU000000000UInnoDBUUUUUUUInsert BufferUUUUUUUUUUUUUUUDUD 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUInsert 
Вийе 0 ОМуз о ПООПООООПОБОПОБОПтвеге витег рооооооо 
пи IL I 


пи! 
UUU000000000000000UInsert Виїег 0000 


ППППППППОНОУ/ ENGINE INNODB ЅТАТОЅП0000000000 


mysql[JSHOW ENGINE INNODB STATUS\G; 


Ibuf:size 7545,free list len 3790,seg size 11336, 
8075308 inserts,7540969 merged recs,2246304 merges 


1 row іп 5е1(0.00 sec) 


seg size[J[][][]llnsert Вие 1 11336х16КВ( ПП: 77МВ(ЇЇтее 
list 1еп[[0000000000$12е000000000000000000002000000000 
ООООО0000000000001п5еге5)000000000тегдеа гесѕ00000000 
ОПООПппегаез ПИ ШИГ тегдев:тегдей гес 
01:30000000000000000000090000000002/30 


ООООБОПООО вел ВиТегорооооооооооооооооовоооооовооооО 
UUinnodb_buffer росі дДОбО0р000002/20000000000іп0по08000 
ПППППППіпбеге bufferQO00000 


/**Buffer pool size рег the maximum insert buffer size*/ 
#define IBUF POOL SIZE PER MAX SIZE 2 
три? -Птах size-buf pool get curr size()/UNIV PAGE SIZE 


/ТВУЕ POOL SIZE PER MAX SIZE; 


ПШПППППЕ ПИ Регсопай ра nin] i d d p d 
UUUUUUUUUPerconaUUUUUUUUUUUUUD 

IBUF POOL SIZE PER МАХ 512Е0000000000000000000 

IBUF POOL SIZE PER _MAX_SIZEQQ3000000001/30000000 
2.Change Buffer 


Іппорвб1.0.х0000000Сһапде Вие Insert Виет ОП 
ПООООООО "о ЭВПППОПООРМЕО—-—М5$ЕАТПОЕТЕТЕПУРОАТЕ 
UUUUUUUUUUUUInsert Buffer[]Delete Buffer[]Purge Бие 


UU000UInsert BufferUUUChange Вий е ПИГ 
ООБОПОПОРОАТЕБООБОБООВОО 

10000000008 

[100000006 


[][IDelete Вине ДЦОРОАТЕПОПОПООООООПОПОПОПОРчгде Buffer 
UUUPDATEUUUUUUUUUUUUUUUUUUUUUUInnoDBOUUUUUUUU 

іппоарб сһапде Ббиҝегіп000000Виҝ# ет HD p p 
inserts[]deletes[]purges[]changes[lJall[]none[]inserts[]deletes[] 
рчгдевПЦПППППІПІПИПсһапдевППІППіпвегіесПае!егевсДайЦППП 
П0поперо000000000000апо 


[InnoDB 1.2.х00000000000іппоаю change buffer тах size[] 
ППСһапде Вийег ШПШП 


mysqLUSHOW VARIABLES LIKE'innodb change buffer тах size'NG; 


V bl odb change buff 
Value:25 
1 set(0.00 sec) 


innodb change buffer тах ѕіғеП0002500000001/40000000 
00000000000000000000500 


UMySQL 5.500000005НОМ ENGINE INNODB 5ТАТОЭПППППППП 
000000 


mysql[JSHOW ENGINE INNODB STATUS\G; 


Ibuf:size 1,free list len 34397,seg size 34399,10875 merges 
merged operations: 


insert 20462,delete mark 20158,delete 4215 


discarded operations : 


insert 0,delete mark 0,delete 0 


UUUUUUUUUmerged operations[]discarded ореганоп || JLI 
[Change Ви#ег0000000пѕегПіпѕег Buffer[jdelete тагк 
[Delete BufferdeleteUUPurge BufferUdiscarded ореганопз | 
ПСһапде Виҝегтегдеро0000000000000000000тегоерб000 
00000 


3.Insert Вие 00 


UUU0000000000000Insert BufferUUUUUUUUUUU0000000000000 
Insert BufferUU000000000000000000000000UUUUUUUD 


UUU0000000000000Insert Виҝегу00000008 +000Му501 4.100 
UUU000U0U0U0UUInsert Buffer B+DO00000000000U0U0UInsert Buffer 
B+QU00000000000000!nsert Ви ет 0008 О000000000000000 
lbdatal0000000000000Uibd00UUUUUUUUUUUUUCHECK TABLET] 
UUU00000000000000000Insert Виб'егдбОДО00000000000і6400 
UUUUUUUUUUUREFAIR TABLEDUUUUUUUUUUUUUUD 


Insert BufferUUUB+DOU0UUUU000UUUUUUUUUUUUUUUUUUUsearch 
key0U0000000002-3000 


П 2-3 Insert Вие 5еагсП key 


search КеуП00090000005расепрродородородоіардіопо 0800 
0000000000000$расе іа00000ѕрасе іІадддоОДОДООврасерр4П 
ПОтагкег 0100000000000 ое" Виҝ#его#ѕеї 0000000000 
04000 


DDO00000000000spacegoffsetDD000000000000000InnoDBO000 
000000000000$еагсй кеу000000пѕегё ВиТег ов -000000000 
ПІППіпбсеге Buffer B+Q0000000 


О0000т5еге Buffer В+000000000002-40000000000000000000 
Пи 


Bec СС 


secondary index record 


П 2-4 Insert Вие ШТ 


зрасегтлагкетраде_попрророоооооооооооооороооа0оо 
metadata004UUUUUUUUUUU2-2000 


104 metadata МА 


ЧЕ 
=a 


5 ў 
BUF REC OFFSET COUNT | 
JU REC OFFSET ТҮР: | 


BUF REC OFFSET FLAGS | 


IBUF REC OFFSET СООМТОДООДОООбООДОО0000000П0Оіп5егі 
BufferQQ00000!nnoDB1.0.x4QQ0Change ВиТет 0000000000 
Insert ВИЙеГОООО0000000000Огеріау 0000000000 


Insert BufferUUUUU2000000000UUUUUUUUUUUUUUUUUUUD 
Insert Buffer В+00000000000013000000 


ПШИПпеегс Виб'егддОр00000ОО5расеПраде по ri 
Insert Buffer В-ДОДООДО0000Мегоє Insert Ви е 000000000 
UUUUUUUUUUUUUUUUUUspaceUpage_noUUUUUUUUUUUUUUinsert 
Buffer Вістар 


ПДіп5егі Buffer Bitmap[ | 1 60384 ILU 1 1 12261 
ПЕхгепіГПППіпбеге Buffer Віёітар001638400000000000"пѕегё 


Buffer Вієтаро000000000000000 
ПИ пег: Buffer ВИитар ПАП 1000 2-3000000000 


$24 ЗГ ЭЛ Bufer Btmap ШЕВ 


Ж E 
TORNA UU ТИШ 
Т УШШ 
BUF BITVAP FREE | (ШИ ШИШ 
ШІ o Mal 
100111 IRN 


BUF BITMAP BUFFERED ШИШ AARC RACE len Butler B+ 机 


pir ame wu | СТ 


4.Merge Insert Buffer 

0000000000000000 вепу/Спапде BufferQQ0B+Q00000000000 
ОО00000000000000000000000000008 + COU nsert Вийег доц 
UUUUUUmergeUUUUUUUUUUUUUUUUUUUUUUUUD 

ППППМегаде Insert BufferQQU000U0U00000000 

Ши UU 

Dinsert Buffer Bitmap ШИШ I[) 

L]Master ТһгеайП 





UUUUUUU0UUUUUUUUUUUUUUUUUUUUUUUU2ELECTUUUUUUUUUUDO 
Insert Buffer BitmapUUUUUUUUUUUUUUUUUUUUI!nsert Buffer B+[] 
UUUUUUUInsert Buffer B+QQQ000000000000000000000 0000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 


Insert Buffer BitmapDOO00000000000000000001/3200000000 
0000000000000000000000 1 3 2000000000000000000000000 
ПППіпбеге Buffer B+ Q0000000000000000000000000000000000 
000 


ПППППППППППМавеег ТАгеаа ППП IMaster Тогеад) 00000010 
000000Мегое Insert ВИНегдОО00000000000тпегаеррр00000 
00 


ОМазіег ТпгеадддДОплегде 0000000000000 
srv innodb іо сарасіїу дОДОД000000000000000001ппо080000 
О00000000000000000000000 


UInsert Buffer В+000000000005$расеПђо#ѕе 0000000000 
ПѕрасеПо#ѕе 00000000000000000пѕе ВиТет 00 тпорв 
ПО00000000000000000!пѕегё Buffer В+0000000000005$расеП0 
ПО0000000000000000000000000000000тегде00000тегодеПр 
D00000000000000000Insert/Change Вийег 


2.6.2 ПП 


[Insert Вие 110П009В 1 1 1 110101 11140489 емнн ер 000 
UUInnoDBUUUUUUUUUUUUUU 


UUUUUU00000UInnoDB0O000000UUUUUU000000000UUUUUUU16KBDU 
UU00004KBUU000000000000000000000partial page гей пп 
ипоО ВООПОПППдоч 1 еуипее йПОПОПОПОПОООПОООВООООООБОО 


UUUUDPBAUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
ОО00000000000000000000080000 aaaa рродоор00000000000 
0000000000000000000000ОарріуДоороо0б00000000000000000 
Ороррррбр00000000000000000аомбіемтієербіппо 0800000 
дочб!еуг ие )0000002-5000 


doublewrite buffer 
(2МВ) 


doublewnte | 0Ш НИ 
(1МВ) (1MB) 





数据 文件 ОО 


П 2-5 InnoDBI|[ J jdoublewrite[||[|] 


doublewriteUUUUUUUUUUUUUdoublewrite bufferDUUU2MBDDD 
ПО00000000000000012800002000ехќепє 0000002 МВО000000 
000000000000000000000плепасру0000000000000домбіемкгіке 
bufferUUUU0Udoublewrite bufferQQ000001MBO00000000000000 
DO000000fsync0000000000000000000000000000doublewrite[0 
D000000000000000000000000000doublewriteDO000000 


doublewrite рий'егоОДОД0000000000000000000000000000000 
doublewrite[|[ JI ППП 


Variable name:Innodb dblwr pages written 


Value:6325194 


Value:100399 


2 rows in set(0.00 sec) 


U0U00doublewrite00006 325 194000000000000100 39900000 
064:1000000000000 
Innodb dblwr pages written:Innodb dblwr мг ея5 1641 ПП 


0000000000000000 


UUUUUUUUUUU0UUUUUU000UUUUUU0UUUInnoDBUUUUUUUUUU00UD 
дойбіемигіне пПОДОД00000000000000000000000000000000 
doublewrite| 000000 


090924 11:36:32 mysqld restarted 

090924 11:36:33 InnoDB:Database was not shut down normally! 
InnoDB:Starting crash recovery. 

InnoDB:Reading tablespace information from the.ibd files... 


InnoDB:Crash recovery may have failed for some.ibd files! 


InnoDB:Restoring possible half-written data pages from the doublewrite 


InnoDB:buffer... 


UUUMYSQLUUUUUUUUUUUSHOW GLOBAL STATUSI] 

Innodb buffer pool pages Низ Пед ОПОДОДДОДО00000000000 
D0000000000000000000000000000000000doublewriteD00000 
ПП Іппосар dblwr pages writtenUDUUUUUMySQL 5.5.2400000 

Innodb buffer pool pages Пизпед ШТ 

Innodb dblwr pages written[]2[]]]]njBug[rtiMySQL5.5.24[] ПО 
000000000000000000000000000000000 

Innodb dblwr pages уг ер ШИШ ТШ МУуБОШ IILI 

LIE] 


[I[]skip innodb doublewriteQQ0000doublewriteQQO000000000 
ОДООО00000000000000000051аме serverQQQ00000000000 
slaves егуег00КАІРОПП000000000000000000000000000000 
DUUUmaster serverIUUUUUUUUUUUUUdoublewrite Ш 


ПП 00000000000000000000000022750000000000000000000 
doublewrite[||[|] 


2.6.3 ПДО0000 


О00һаѕЋ000000000000000000000000000000(1)0000000000 
000000008 +00000000008 +0000000000008 +000000030400 
00030400000 


їппорВП 0000000000000000000000000000000000000000 
UUUU000000000Adaptive Hash ІпаехдАНІОДАНІОДООДОДОВУНОО 
UUUUUUUUUU000UUUUUUUUUUU00UUUUUInnoDPBOUUUUU0UUUUUUD 
1 


АНІПО0000000000000000000000000000аребоо00000000000 
ШИГ 


LIWHERE а=ххх 
LIWHERE а=ххх апа b=xxx 


ОДООД000000000000000000000000001п1о0п0800000000000 
АНІДОДАНІОООДООООД 


1000000001900 
DUUUU0UUUUNUUUUN=DO000”*1/16 


ПппорВПП ПЛАН ПИ ПИ 201110 
D00000050000000AHIO00000000000000000000000self- 
tuningDDDDDDBADOOOOO00000 


0000$НО\М/ ENGINE INNODB 5ТАТОЭППППППАНИПППППП 


mysql[]SHOW ENGINE INNODB STATUS\G; 


090922 11:52:51 ТММООВ МОМТТОК OUTPUT 
Per second ауегаде5 calculated from the last 15 зесоп ds 


Ibuf:size 2249,free list len 3346,seg size 5596, 
374650 inserts,51897 merged recs,14300 merges 

Hash table e 4980499,node heap has 1246 buffer(s) 
1640.60 hash searches/s,3709.46 non-hash searches/s 


ОДООООАНІООООООООДАНІОООООООООО0ОДАНТІОДООООДОО00000 
ПОООООООООООООЦОЗЕГЕСТЖЕКОМ table WHERE 


index со!="ххх 'ОДООПООО000О0000000000000000000000000 
non-hash ѕеагсһеѕ/ѕ000000һаѕһ searches:non-hash 


зеагспез ПОДОДОО0000000000 


UUAHIUUInnoDBUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU2HOW 
ENGINE INNODB STATUSUDOUO0Uinnodb_ adaptive hash index 


ОСОБООООБООБОБООАН ШОПОПО 


2.6.4 ППО 


UUU000000000000000000000UIOUAsynchronous ТОПАТОПООООО 
ПЇППП ппорВ ПИ II 


ПАТОП0005упс ІОБООДООДІОДОДООООООДОО00О00000000000000 
000000000000000000000$9410000000000000000000000000 
(088 Е 9 
ОО0000000100000001000000000000010000000000А10р 


АТОПОООДОО000010 МегдеВо00000001000010100000000І0Р5 
00000000000000О5расеПраде подій 


08060008070008081 


ОД0000026КВООДООТ1ОПОООЗПІОДООДАТОДОДОООООООО000000 
ОДОзрасеПраде по ПО ППАОП p ШОП m eben m 
48КВППП 


UUULinuxUUUuUUUiostat000000000rrqm/sUwrqm/sUUDU 


avg-cpu:%user%nice%system%iowait%steal%idle 
4.70 0.00 1.60 13.20 0.00 80.50 
Device:rrqm/s wrqm/s r/s w/s rMB/s wMB/s avgrq-sz avgqu-sz await svctm%util 


sdc 3905.67 172.00 6910.33 466.67 168.81 18.15 51.91 19.17 2.59 0.13 97.73 


UinnoDpB1.1.xUUUAIOUUUUUInnoDPBUUUUUUUUUUUUUUUUInnoDPB 
1.1.ХПППІппорВ Руди ОООООПОООООПАЮ0ПООПППМанме А!ОПП 
U00UU00UU0U0My>QLOO0UUlibaioU00UUUD0UUUD0UUUDUUD 


/usr/local/mysql/bin/mysqld:error while loading shared libraries:libaio.so.1:cannot open shared object file:No such file or 
directory 


UUUUUUUNative AIOUU000000000WindowsDUDULinux000D0 
Native АІО0000Мас ОЅХО00000000000000000000000000000 
00Му$9]000000000000000000000 


ППіппоаб use native ао JUD  Мануе AlO[|[]Linux([ 00000 
ППОПОМО 


mysql[]jSHOW VARIABLES LIKE'innodb use native aio'NG; 


D00000000000Native AIOUU00UInnoDB000000000000D00DD 
Native АЮПШ JLI IL 75991 


UInnoDBUUUUUUread aheadUUUUUUUUUAIODUUDUUUUUUUUUUUUUU 
ОДООДАТОДОО 


2.6.5 [HII 


InnoDBUUUUUUUUFlush Neighbor Раде0000000000000000000 
О00000001ппорво000000000000ехёепо0000000000000000 
ОО000000000000000АТОПОО00ІО0000000001000000000000000 
обобобобобобобоббобоборрд 


Ши 
DOUUUUUUUUUIOP2>000UUUUU0DDU 


UUUInnoDBDOUUU001.2.xUUUOU000Uinnodb flush_neighbors[|[[][] 
ПОО0000000000000000000000000000000000І0Р50000000000 
ПО0000000000000 


2.7 ПО 


InnoDBUMy>QLUUUUUUUUUUUUUInnoDBUUUUUUUUUUUUUUUUUU 
My>QLUUUUUUUUUInnoDPBUUUUUUUUUU 


ОДО0000іппоа fast 5пикдомупПОДДОООДОДОІ п по 0 ВДОПОООПОО 
00901020000010 


С1ОПППМУуБОШПИЛ  ПппорВП Ч purgeUmerge 
insert бий'егДДДОООДОДОД00000000000000000000000000000 
UUinnoDBUUUUUUUUUUUUUoUUUUUUUUUU 


О1ПОДіппоаб fast 5пиаомипПППОППОООООДОООРАИ purger] 
merge insert Би Тег ПП 


4200000 purgeUmerge insert бий'егОПОООДОДО0О000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUMy2QLUUUUUUUUUUUUDO 
ППгесомегу | 


D00000MySQLOOOD000000000000*00”DODO0000000000000000kili0 
00000000Му$94]000000000000000000000000 

innodb fast зпитдомп ОДО20р00МУЗОЧОДООООДООІ ппо ОВО00 
UUUUUUUUUU 


П0іппоар force_recoveryU000UInnoDB0O000000000000D00DD 
оВБООО000000000000000000000000000000000000соггирёопр 
Mys2QLUUUUUUUUUUcrashUUUU00000000000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
alter table0000000000000000UInnoDBDOO000000UUUUUUUUUUU 
1 BID 
Пи 


П0іппоар force гесомегуПб000060000010600000000000000 
обобобоббббобово 


D1(SRV FORCE IGNORE СОВВОРТУШ  ШПсоггир до 


LI2(SRV FORCE МО ВАСКСВООМО)ЦШ |]Master Тпгеаа 00000 
[Master Тпгеаарш ТШ full рчгаейПП00000сга$ ВП 


L]I3(SRV FORCE МО ТЕХ ОМОО) 00000000000 
LIA(SRV FORCE NO IBUF МЕКСЕ) ООООООООООБОВО 





C]5(SRV. FORCE NO UNDO LOG SCAN)000000000undo 
Год ппорвВП ПЕН 


(16(58У FORCE NO LOG ВЕРОППШ ШТ 


ПОСООО0000000іппоар force гесомегу)0000000000005еїесі 
сгеасейїйгор  ш56г цчираасе аеесе Ммш Ш 


О08000000000000000000000005еѕѕіопо0000001 000000 
'ппоб ВОДООДОООО0000000000000000 


mysql[JSTART TRANSACTION; 

Query OK,0 rows affected(0.00 sec) 

mysql[JUPDATE Profile SET password=''; 

Query 0K,9587770 rows affected(7 min 55.73 sec) 


Rows matched:9999248 Changed:9587770 Warnings:0 


START ТВАМ5АСТ!ОМПППППППППППППППЦППачїо сотті 1 
UUUPDATEUUUUUUUUUUNDOUUUundo 169 О0000000к/10000 
МуБОЦТЇПП 


[root@nineyou0-43[]]#ps-ef|grep mysqld 


oot 28007 1 0 13:40 pts 5/1 00: үн 196/63 um h: /bin/mysqld safe--datadir=/usr/local/mysql/data--pid- 
file =/usr/local/mysql/data/ni 


mys Ще 28045 28007 42 13:40 pts/1 00:04: 23/иѕ пи сета Ше Шы И ne Чин -basedir-/usr/local/mys 41- 202! r=/usr/lo сап ТЕ ql/data 
-mysql-- -file=/usr/local/mysql/data/ni ernal- 10 cking- vu rt-3306- ске - = tm mp/mysq 


root 28110 26963 0 13:50 р%5/11 00:00:00 дгер mysqld 
[rootGnineyou0-430]#kiLL-9 28007 


[rootGnineyou0-430]#kiLL-9 28045 


UUkillIDUUUUUUUUU0000000MySQLUUU0000000UUPDATEUUUODD 
UUUUUUUUUUUUUUUUUUUUUUUUUUerrUUUUUUUUUUUUUUUUUUUUU 


090922 13:40:20 InnoDB:Started;log sequence number 6 2530474615 

InnoDB:Starting in background the rollback of uncommitted transactions 

090922 13:40:20 InnoDB:Rolling back trx with id 0 5281035,8867280 rows to undo 
InnoDB:Progress in percents:1090922 13:40:20 

090922 13:40:20[Note]/usr/local/mysql/bin/mysqld:ready for connections. 
Version:'5.0.45-log'socket:'/tmp/mysql.sock'port:3306 MySQL Community Server(GPL) 


23456789 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 
47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86 87 88 
89 90 91 92 93 94 95 96 97 98 99 100 


InnoDB:Rolling back of trx id 0 5281035 completed 


090922 13:49:21 InnoDB:Rollback of non-prepared transactions completed 


о00000000000000іппоарю force гесоуегу 0 ппо0рРВ 
00000000000000000000000000000000000088672800000000 
000009000 


О00000000000000000Муѕ5О:Ц0000000іппоар force recovery 
0030000 ппорВГИ IILI IILI! 


090922 14:26:23 InnoDB:Started;log sequence number 7 2253251193 
InnoDB:!!!innodb Тогсе гесоуегу is set to 3!!! 
090922 14:26:23[Note]/usr/local/mysql/bin/mysqld:ready for connections. 


Version:'5.0.45-log'socket:'/tmp/mysql.sock'port:3306 MySQL Community Server(GPL) 


ПОПОВ“ 1” Дипоо ВООПОП "под _Тогсе_гесомегуППП 30000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUO 
ПП 


2.8 [Ц 


UUUInnoDB0OUUUUUUUUUUUU00UUUUUUInnoDPBUUUUUUUUInnoDPBDU 
ОДООД00000000000000000000000001/ппоб800000000000000 
П/ипо б ВООООО000700"00000000000МУ5О80000000000 
'ппоб вО0О000000 


ОО000000000000000000001ппорво5000000000000300000 
Музо I IMySQLI III Ш ппорвг Ч Ч 
/ипо ВОПОППОВИООВООВОВВОВ 


031 ПІ 
0000000Му$94000017ло2800000000000000000000005 


ОЗ ООД0000Му 5ОР0О0000000000000000000000000000000000 
обобобобобобобоббобобобово 


абоабодбодмузб а2обообойдобабобоббоббобобаообораоо 
обобобоббобобово 


Озоскейооопеомхраодободободободдо 
Срюбоомузо 1000010000 
ШМузБОШП II IILI  МуБОШ 000000 


абоеабодобамузд аааоообойдобаббабобоббобобабобораро 
ОДООД00000000000000000001/пп2080000000000 





3.1 0000 


UOT О0000000000Му5ОС:0О00О000000000000000000000000000 
ОДООД0000000000000000000000000000000000000000Му50ї. 
ОДОДОО00000000000000000000000плузаї--Пеїр|дгер my. спі) 

ШИШ 


Mys2QLUUUUUUUUUUUoracleUUUUUU0U00000000000OracleUDUDD 
UUUUUUUUUU00U0UUUUUmountUU0UUMy>QLUUUUUUUMy>QLUUUU 
ООО000000000000000000МуЅ5ОЦО0000000000000000000000 
О0МУЅОШОО000000000000туѕаО0000000000000000000000 
UUUUUUUU 


090922 16:25:52 mysqld started 

090922 16:25:53 InnoDB:Started;log sequence number 8 2801063211 

InnoDB:!!!innodb force recovery is set to 1!!! 

090922 16:25:53[ERROR]Fatal error:Can't open and lock privilege tables:Table'mysql.host'doesn't exist 


090922 16:25:53 mysqld ended 


Музо туя5ат D OD ОЛ III IMySQLII III 
00 


МУу5ОСОДООООО0О00000000000000000000000000000000м10 
emacsUUUUUUUUU 


3.1.1  ДОООД 


о00000000000000000/00Кеу/маіиер00020000000000ппорвр 
ОДДО000000іппоаб buffer pool _ѕіге0000000000001600 

innodb buffer pool 512ё-1б | 11 

innodb buffer pool “ге “ПП” 11 СПОПООПОООООПООЗ5НОУу 
VARIABLESUUUUUUUUUUUUUUUUULIKEUUUUUU0UUMySQL 5.1000 


ПОДОДООіпбогилабіоп 5спета ЦОГ ОВА. МАВТАВЕ5ПООООО 
UUUUUUU 


mysql[]SELECT*FROM 
- [GLOBAL VARIABLES 


-ОМНЕВЕ VARIABLE МАМЕ LIKE'innodb buffer%'NG; 


VARIABLE NAME:INNODB BUFFER POOL SIZE 
VARIABLE VALUE: 1073741824 
1 row in set(0.00 sec) 


mysql[]SHOW VARIABLES LIKE'innodb Би? его АС; 


Value:1073741824 


1 row in set(0.00 sec) 


UUUUUUUUUU00U0UUUUUUUUUUUU000UUSLOBAL УАВГАВГЕЫГ 
ОО00000000005НОМУ МАКІАВЕЕЅО000000000000000000Муѕог 
UUUUUUU 


Огас!е ПОПОПОПОПОПП“чпдоситептед рагатегег ППП 
Огасйһе“ПППП”ПППӘОІ. бегуегпп ППППППӘВАППППМУБОНТППГ 
ППППППППППППППППППППППОгасіеГ $ QE. 5егуег ро0000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


3.1.2 ПОО 
МузБОШ III III 
О000дупатис0оо 
DDDDstaticDDD 


0000000000Му$910000000000000000000000000000000 
ППППППгеаа опіуДдобоДО05ЕТООО000000000005ЕТО00000 


SET 
|[global|session]system var папе-ехрг 


| [@@global. |@@session. |@@]system_var_name=expr 


00000091оба!]5е$$1юп[]]0000000000000000000000000000 
DDD00000000000000000Dautocommitj0000000000000000000 
Оро00000бїпіод, cache зігеПДОПДО0000000000000000000000 
ПППгеаа buffer size[ 


mysql[JSET read buffer size-524288; 
Query ОК,0 rows affected(0.00 sec) 


mysql[]SELECTGGsession.read buffer 517е16; 


1 row in set(0.00 sec) 


@@global.read buffer size:2093056 


1 row in set(0.00 sec) 


0000000000000геаа buffer 5ігеР0)2М80000512к80000000000 
Пгеаа buffer ѕігер00002 МВО000000000000000Му50:0000 
read buffer 512ё 2МВПЇШ 512КВ ШЦШ 1 56 global|session 


DDODOODOBOI d i DOS ET e e gtebi] e esessienrnn nd 


mysql[]SETGGglobal.read buffer size-1048576; 
Query OK,0 rows affected(0.00 sec) 


mysql[]SELECTGGsession.read buffer 517е16; 


1 row in set(0.00 sec) 


@@global.read buffer size:1048576 


1 row in set(0.00 sec) 


ПППгеаа buffer 5іге)/00001Мм8Д000000Д0геаа buffer ге | 
U212KBUUUUUUUUUUUUU0U0000000000000000000000000 
MysSsQLUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUMYyS2QLUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUOUUDU 
UDOMySQLDOOOOD00000000000D0MySQLDUDDDDynamic System 
Магіабіеѕ000000 


1 III! 


туза 5ЕТ GLOBAL datadir='/db/mysql'; 


ERROR 1238(HY000):Variable'datadir'is а read only variable 


3.2 0000 
UUUUUUUUUMy2>QLUUUUUUUUUUUMy2QLUUUUUUUUUUUDD 
О0000беггог Тод 

СОПОБООБтюдО 

DUUU000slow query log[] 

[1000001990 
UUUUUUUUUUDPBAUMy2QLUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


3.2.1 0000 


UUUUUUUMy>QLUUUUUU0UUUUU0U0UUUUUMy>QL ОВАПОДООДООООО00О 
1 0 
Ц5НОМ/ VARIABLES LIKE'log еггог ООООООООЦ 





mysql[]SHOW VARIABLES LIKE'log error'\G; 


Value:/mysql data 2/stargazer.log 
1 row in set(0.00 sec) 
mysql[]Jsystem hostname 


stargazer 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UstargazerUUUUUUUUUstartgazererrUUUUMyY>QLUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
обобобобобоббббобобово 


[rootGnineyou0-43 data]#tail-n 50 nineyou0-43.err 

090924 11:31:18 mysqld started 

090924 11:31:18 InnoDB:Started;log sequence number 8 2801063331 

090924 11:31:19[ERROR]Fatal error:Can't open and lock privilege tables:Table'mysql.host'doesn't exist 


090924 11:31:19 mysqld ended 


[00000000000000000007у$9100000000000000000000000000000 
UUUU00000000warningUUUUUUUUUUUUUUUUUUUUU0U000000000 
ОООДО0000000000000000000001ппо0800000гедо log0 


090924 11:39:44 InnoDB:ERROR:the age of the Last checkpoint is 9433712， 
InnoDB:which exceeds the Log group capacity 9433498 . 

InnoDB:If you are using big BLOB or TEXT rows,you must set the 
InnoDB:combined size of log files at least 10 times bigger than the 
InnoDB:largest such row. 

090924 11:40:00 InnoDB:ERROR:the age of the last checkpoint is 9433823, 
InnoDB:which exceeds the log group capacity 9433498. 

InnoDB:If you are using big BLOB or TEXT rows,you must set the 
InnoDB:combined size of log files at least 10 times bigger than the 
InnoDB:largest such row. 

090924 11:40:16 InnoDB:ERROR:the age of the last checkpoint is 9433645, 
InnoDB:which exceeds the log group capacity 9433498. 

InnoDB:If you are using big BLOB or TEXT rows,you must set the 
InnoDB:combined size of log files at least 10 times bigger than the 


InnoDB:largest such row. 


3.2.2 ППППП 


3.2.10000000000000000000000000000000000slow legiti 
DBAUUUUUUUUU>QLUUUUUUU>QLUUUUUUU00UUUUUUMy>QLUUODUU 
UUUUUUUUUU00U0UUU>QLUUUUUUUUUUUUUUUPBAUUUUUUUUOUUUUU 
UUU000002QLU00000000000000000iong_query_time0000000 
0100001000 


ОО000000МуѕЅОСТОО000000000000000000000000М№0 


туѕа105НОМ VARIABLES LIKE'long query time'^G; 


Value:10.000000 
1 row in set(0.00 sec) 


mysql[]SHOW VARIABLES LIKE'log slow _queries'\G; 


ОДОО00000000000іолпо, query. timennmnmMy Serna 
ПИППППП5ОЦ Л ©" 9_ачегу_&ите[ 0000000000000 
UU000000UUUU0UUIong_query_timeUUU000000UUUUMySQL 5.1000 
long query_timeUUUUUUU02QLUUUU00000000000000000000DD 
ООО05О 00000000 ВАДООООВ ВАОООО0050100000.5000.050000 
ШИ LI 


0U000000UUU00000iog_queries_not_using_indexesDUDUUUUUSQL 
ПОСОООООООМУЅОЦОО00000050:10000000000000000000 
log queries not using indexes[] 


mysql[]SHOW VARIABLES LIKE'log_queries_not_using_indexes'\G; 
жжжжжжжжжжжжжжжжжжж ЖЖЖЖЖЖЖЖ] , гоужжжжжжж жжжжжжжжжжжжжжжжжжж ж 
Variable пате: 109 queries not using indexes 

Value: ОМ 


1 row іп 561 (0.00 sec) 


MySQL 5.6.500000000000 
log throttle queries not using 1пдехез ПП ДООД00000П51оми 


logDO000000SsRLO00000000000000000000000000000000000 
2QLUUU0000000slow logU0000slow logUUUUUUUUUUUDBADUDUDD 
UUUUUUU 


DBAUUUUUUUUUUUUUUUU>QLUUUUUUUUUUUUUUMy>QLUUUUUUDUD 
000000000000000$9100000000000000000000000000000 
ООООД00000МУ501000000 туза читр® ом  ОООДОО000000ВАДО 
0000 


[root@nh122-190 data]#mysqldumpslow nh122-190-slow.log 
Reading mysql slow query log from nh122-190-slow. log 
Count:11 Time=10.00s(110s)Lock=0.00s(0s)Rows=0.0(0) ,dbother[dbother]@localhost 


insert into test.DbStatus select now(),(N-com select)/(N-uptime), (N-com_insert)/(N-uptime) , (N-com update)/(N-uptime), (N- 
сот delete)/(N-uptime),N- (N/N) , N- (N/N) , N.N/N,N-N/ (ММ) , GetCPULoadInfo(N)from test.CheckDbStatus order by check id desc limit М 


Count:653 Time-0.00s(0s)Lock-0.00s(0s)Rows-0.0(0),9YOUgs SC[9YOUgs 5С181192.168.43.71 


select custom name one from'low game schema'.'role details'where role id='S'rse and summarize the MySQL slow query log.Options 


--verbose verbose 

--debug debug 

--help write this text to standard output 

-v verbose 

-d debug 

-5 ORDER what to sort by(al,at,ar,c,l,r,t),'at'is default 
al:average lock time 


ar:average rows sent 


at:average query time 

c:count 

l:lock time 

r:rows sent 

t:query time 

-г reverse the sort order(Largest Last instead of first) 

-t NUM just show the Тор п queries 

-a don't abstract all numbers to N and strings to'S' 

-n NUM abstract numbers with at least n digits within names 

-g PATTERN grep:only consider stmts that include this string 

-h HOSTNAME hostname of db server for*-slow.log filename(can be wildcard), 
default is'*',i.e.match all 

-i NAME name of server instance(if using mysql.server startup script) 


-l don't subtract lock time from total time 


UUUUUUUUUUUUUUU1L10U>QLUUUUUUUUUUUD 


[rootGnh119-141 data]#mysqldumpslow-s al-n 10 david.log 

Reading mysql slow query log from david.log 

Count:5 Time=0.00s(0s)Lock=0.20s(1s)Rows=4.4(22) ,Audition[Audition]@[192.168.30.108] 
SELECT OtherSN,State FROM wait friend info WHERE UserSN=N 

Count:1 Time=0.00s(0s)Lock=0.00s(0s)Rows=1.0(1) ,audition-kr[audition-kr]@[192.168.30.105] 


SELECT COUNT(N)FROM famverifycode WHERE UserSN=N AND verifycode='S' 


MySQL 5.100000000000000000000000000000000000000000 
гтуѕа!00000051ом Іо90000000000 


mysql[]SHOW CREATE TABLE mysql.slow 100Х6; 


жжжжжжжжжжжжжжжжжжжжжжжжжжж;, рружжжжжжжжжжжжжжжжжжжжжжжжжжж 


Table:slow log 

Create Table:CREATE TABLE'slow log'( 

'start time'timestamp NOT NULL DEFAULT CURRENT TIMESTAMP ON UPDATE CURRENT TIMESTAMP, 
'user host'mediumtext NOT NULL, 

'query time'time NOT NULL, 

'lock time'time NOT NULL, 

'rows sent'int(11)NOT NULL, 

'rows examined'int(11)NOT NULL, 

'db'varchar(512)NOT NULL, 

'last insert id'int(11)NOT NULL, 

'insert id'int(11)NOT NULL, 

'server id'int(11)NOT NULL, 

'sql text'mediumtext NOT NULL 

)ENGINE-CSV DEFAULT CHARSET-utf8 COMMENT-'Slow log' 


1 row in set(0.00 sec) 


[][]log опери аоабоообобобобое Е ПШЦШЦТАВЕЕ IU 
тузаіррОСз!ом Іо900000 


mysql[]jSHOW VARIABLES LIKE'log очфри*'\6; 


1 row in set(0.00 sec) 
mysql[JSET GLOBAL log outputz'TABLE'; 
Query ОК,0 rows affected(0.00 sec) 


mysql[]SHOW VARIABLES LIKE'log output'\G; 


|Variable пате | Value | 


1 row іп 561 (0.00 sec) 


mysqtLUsetLect sleep(10)\G; 


+----------- + 
| steep(10) | 
+----------- + 
101 
+----------- + 


1 row іп set(10.01 sec) 
mysql[JSELECT*FROM mysql.slow log\G; 
жжжжжжжжжжжжжжжжжжжжжжжжжжж;, рружжжжжжжжжжжжжжжжжжжжжжжжжжж 
start time:2009-09-25 13:44:29 
user host:david[david]QGlocalhost[] 
query time:00:00:09 

lock time:00:00:00 

rows 5еп%:1 

rows examined:0 

40:ту541 

last insert 14:0 

insert id:0 

server id:0 

sql text:select sleep(10) 


1 row in set(0.00 sec) 


ППод output ОО00000000000000000000000000000000 
Озіеерр100О00005080000000051ому ЮӨ | 


UUslow_logUUUUUUUUUUUUUCSVOO0000000000UUUUUUUUUUUUU 
slow_logUUU0UU0UMyISAMDUUUstart_ Нппебоаоободободободоо 
UUUUUUUUUUUUUUUUUUUUD 


туза ЈА ТЕК TABLE mysql.slow log ENGINE-MyISM; 

ERROR 1580(HY000):You cannot'ALTER'a log table if logging is enabled 
mysql[JSET GLOBAL slow query log-off; 

Query ОК,0 rows affected(0.00 sec) 

mysql[JALTER TABLE mysql.slow log ENGINE-MyISAM; 

Query ОК,1 row affected(0.00 sec) 


Records:1 Duplicates:0 Warnings:0 


О0000000051ому ІТод ПОДООДОООМуТ5АМОДООДОДОООДОДОООД000 
обобобобобобобобобоббббобобобобово 


MySQL[jslow Іо9П000000050:10000000000000000000000000 
UUUUUUUUUU00U0UUUUU0UUUUUU000UUUUUU0UUUUU000U>QLUUUUUU 
000000000000009.500 


Ііппо5 ОЦОДОДООО05ОС0Д000000000МУ5ОЦО0О0051оми под 0000 
UUUUUlogical геааѕП000000рһуѕіса! геааѕ$=П00000000000000 
О0001000000000000000000000000000000000 


#Time:111227 23:49:16 

#User@Host: root[root]@localhost[127.0.0.1] 

#Query_time:6.081214 Lock time:0.046800 Rows sent:42 Rows examined:727558 Logical reads:91584 Physical_reads:19 
use tpcc; 

SET timestamp-1325000956; 

SELECT orderid,customerid,employeeid,orderdate 

FROM orders 

WHERE orderdate IN 


(SELECT MAX(orderdate) 


FROM orders 
GROUP BY(DATE FORMAT (orderdate, '%Y%M')) 


О00000000000000000000091 5840000000190000000000000 
UU0U>QLUUUUUUUDU 


UOOU00U0000long_query_io00000UUIOUUUSQLUOUU0Uslow log 
ПОД0000200пб0000000000000100050Ц00000051ому Іо 00000 
ПОМу5О С0О0000000000000051ом/ query. суредд000005і1оми log 
000000000 


[10000059 ШП О005ом log 
[11000000005 О ФОО 5!ом log 
[2000000190005 94]0000$10\ log 
9300000000009 000$ 9 uU Tn stew log 





3.2.3 ППІП 


ОДОООД00000Му50Є0О0000000000000000000000000000000000 
О.1о900000000000 


[root@nineyou0-43 data]#tail піпеуои0-43.100 

090925 11:00:24 44 Connect 211@192.168.0.100 оп 

44 Query SET AUTOCOMMIT=0 

44 Query set autocommit=0 

44 Quit 

090925 11:02:37 45 Connect Access denied for user'root'@'localhost'(using раѕѕмога: МО) 
090925 11:03:51 46 Connect Access denied Тог user'root'@'localhost'(using passwor 4:10) 


090925 11:04:38 23 Query rollback 


UUU0000000000000000000Access denied ДрОДОДО0000000 
2QLUUUUUUUUUUUUUU00UUUUMy>QL 5.1000000000000000 
mysqlUUUUgeneral_liogUUUUU0000000000000slow_logUUUUUDU 
ШИШ 


3.2.4 ЦД 


ОДО000біпагу logUUUUUMy2QLUUU000000000000000>ELEC TD 
5 НОМУПДОДООО0ОД000000000000000000000000000000000000 
Пи 


mysql[JUPDATE t SET а-1 WHERE а-2; 

Query OK,0 rows affected(0.00 sec) 

Rows matched:0 Changed:0 Warnings:0 

mySql[JSHOW MASTER STATUS\G; 

жжжжжжжжжжжжжжжжжжжжжжжжжжж;, гоужжжжжжжжжжжжжжжжжжжжжжжжжжж 
File:mysqld.000008 

Position:383 

Binlog Do DB: 

Binlog Ignore DB: 

Executed Gtid Set: 

1 row in set(0.00 sec) 

mysql[JSHOW BINLOG EVENTS IN'mysqld.000008 '\G; 
жжжжжжжжжжжжжжжжжжжжжжжжжжж;, гоужжжжжжжжжжжжжжжжжжжжжжжжжжж 
Год name:mysqld.000008 

Ро5:4 

Event type:Format desc 

Server id:1 

End log pos:120 

Info:Server ver:5.6.6-m9-log,Binlog ver:4 
жжжжжжжжжжжжжжжжжжжжжжжжжжжо, гоужжжжжжжжжжжжжжжжжжжжжжжжжжж 
Год name:mysqld.000008 

Роз: 120 

Event type:Query 


Server id:1 


End log pos:199 


Info:BEGIN 


End log pos:303 


Info:use'test';UPDATE t SET a-1 WHERE a-2 


End log pos:383 
Info:COMMIT 


4 rows in set(0.00 sec) 


О0000000000МУЅОШОО00000РОАТЕПОО00000000Сһапоеап 
ОООООД0О00000000000000000005НОМУУ ВІМІОС ЕУЕМТ ПИ 
0000000000000 


UUUUUUU>ELECTU2>HOWUUUUUU00U00UUUUUUUUUU00000000UUUUU 
пи 


Ч Пгесоуегуй ПЕН 
ПИПППППП рот п-итей ПО 


СО00герйсайопоообаоооббойобобббообоббоббооомуб5ощ о 
UU000slaveUstandbyUUU0UMySQLUUUOO000masterDprimaryDUbUU 
00000 


DUUUauditDUU00000000000000000000000000000UUUUUUUDU 


000000109-ріп[=патеЈ000000000000000патеруоо00000000 
О00000000000000000000000000000009аѓааіг000 


+---------------+----------------------------+ 
+---------------+----------------------------+ 


+---------------+----------------------------+ 

1 row іп 5е1(0.00 sec) 

mysqLUsystem ls-lh/usr/local/mysql/data/; 

total 2.16 
rw-rw----1 mysql mysql 6.5M Sep 25 15:13 bin 109.000001 
rw-rw----1 mysql mysql 17 Sep 25 00:32 bin log.index 
rw-rw----1 mysql mysql 300M Sep 25 15:13 ibdatal 


rw-rw----1 mysql mysql 256M Sep 25 15:13 ib logfiled 





rw-rw----1 mysql mysql 256M Sep 25 15:13 ib logfilel 
drwxr-xr-x 2 mysql mysql 4.0K May 7 10:08 mysql 


drwx------2 mysql mysql 4.0K May 7 10:09 test 


ППП6т Іоа.00091000000000000000000000000000000000000 
bin Год. index  ПОПОПООООООООООООВОООВООООООБОВОБОВОБО 
000000 


пи 
UUUUUU0000000000UUUUUUUU00000UUUUUUUUUUUUUUMy>QLUUUU 
ОрОброрб000000000000222000000000000геріїсавіопОброїпі- 
in-time(OQO00000000000000000000 


Пи! 


(тах binlog size 


Обіпіод cache size 
Llsync binlog 
Оріпіод-ао-ар 
L]binlog-ignore-db 


Llog-slave-update 





Обіпіод format 


HOmax_binlog_sizeQOQ0000000000000000 00000 00000000000 
UUUUU+1I00000.IndexUUUUMySQL 5.0Q0000001 073 741 8240 
001 СППП тах binleg, 5іге 00001.1600 


D000000000000IinnoDBOO0000000000Duncommitted00D000000 
D00000000000000000committed000000000000000000000000 
ОДО0000000б1піод cache з5іге0000000032к0000 

біпіод cache 5і2'р00000О5ез55іопОДОООДООО0О00000000000 
MySQLQQ00000000binlog_cache_sizeQQQU00000000000000000 
UUUU0U00U00000U0000Ubinlog_cache_size0UMysQLUUUUDUUOUUUD 
UUUUUUUUUUUUUUU00UU0UUSHOW GLOBAL 5ТАТО50000 

binlog cache use[]binlog cache disk и$еЦПЦППППППППП 

binlog саспе 5ігеДПОДОДООВІліод сасһе изе 000000000 
ПОООБичод. cache disk изербОООООД000000000000000000000 
0000 


+-------------------+-------+ 
+-------------------+-------+ 


+-------------------+-------+ 


mysqLUshow global status like'binlog сасһе%'; 


атаана наверн анан а ana зава қ ecce 


+-----------------------+---------------+ 
|binlog cache disk изе|0| 
|binlog cache use|33553| 


LE 


000000033 5530000000000000032к800000000000МУ5ОЩО00 
ООООООООООБОПб 109. cache сігеП 1 


пи! 
пи IILI 

sync Біпіод7- ГМИДОООДОДОД0000000000МО01П005упс binlog- 1 
пи 
sync_binlogUUUUU000000UInnoDBO00000000000000000000U0UD 
ПППППОМПППП ОМ ШОГ III 


ПООПОбвупс Біпіве0Д100000000000000000000ІппоерВОООСОО 
ПШПППППСОММПП ПИ Sync Ббіпіод)1 ОДО000000000000000 
UUUUUU000000000UUUUUUUU0000UUUUUUUUUUUMy>QLUUUUUUU 
О000СОММІТОО00000000000000000000000000000000000000 
о000000000000іппоар_ѕиррог_хаб01000000 

innodb support хадХАДДОООДОООО00000000001ппо 00000000 
00000 


UUbiniog-do-dbUbinlog-Ignore-dbUUUUUUUUUUUUUUUUUUUUUUUD 
Пи 


UU0000000000slaveUUuUUUUUUUmasterUUUUUUUUUUU000000000 
UUU00000UUUU00000iog-siave-updateUUU00UUmaster=Usiave= 
051амерОО000000000000 


binlog Тоггла ОДОДООДОО000000000000000Музої 5.100000000 
ПО000000000000000056:1005аѓїетеп ДОДОООДОДОДОДО0О00 
Оробо0рОВРеріісабіопдбОгасіе)005с:апаруродроородорроббр30 
ОДО00000000га nd ju ui d оДбОроОрОДддб000000000000000000000 
UUUU00UUnot 5улс ШИШ ппоРВШ ШИН 
REPEATABLE READUUUUUUUUUUUUUUUUUUUUUUUUUREAD 
COMMITTEDUUUUUUUUUUUUUUUUOracle[[Microsoft SQL 5егмеп |] 
ОО000000000000000000000000000000000000000 


MySQL 5.100000біпіод гта 1О0000000005ТАТЕМЕМТЦВКОМ 
ПМІХЕО[ 


О1П05ТАТЕМЕМТОО0000МуЅОЦОО000000000000000000501 
00 


О200КОМУПООО0000000000000050100000000000000000 
ВОУУ/П00000000Огасіе)005:апаруроророробоордорбоо00000 


обайетеп ШИГ ШЦШ  Му5ОН 5.10000000000 
binlog Рогппакдв ом ддОДійпоовородоборбведАо 


СОММІТТЕОДОДООДО00000 


ОЗО0МІХЕОО000МУ5ОШОП05ТАТЕМЕМТООО000000000000000 
ПОООООВОАО\/ 0000000000 


1I00UUUUUUNDPBUUUUUUDPMLUU0UUROWDOUUUUU 


200U00UUIDUUUSERUUCURRENT_USERUUFOUND_ROWSO)U 
ROW СООМТОДО00000 


ЗПОООИМ$ЕВТ DELAYED 
АППОПОВОВООВУОР-ОВ 

50000000 етрогагу table[|[| 
0006іпіод_Ғоггпаї00000000000000003-1000 


Ае пи о 


o Statement Я 
InnoDB Yes Yes 
WWW Yes Yes 
It в 
VE в 
үй 1 
Archie Yes 
(SV Yes Yes 
Federate Yes Yes 
Blockhole Yes 


біпіод Тогтла ДОДООООООДОО00000000000000000000000000 
binlog Тогтай БОМУП [| 


Pets аа а на ась ыа анала 
fas vee se oe ese eee eee ewe ss 


下 


UUU000000UUbinlog_ formatUUUUUUUUUUUUUUUU0U00U0U000000000 
0000000000000 


mysql[JSET GLOBAL binlog formatz'ROW'; 
Query OK,0 rows affected(0.00 sec) 
mysql[JSELECTGGglobal.binlog format; 


%------------------------------ж 
du 


再 


UUU00000000Ubinlog_ formatUUUROWO00000000000000000000 
UUUUUU000000000UUUUUUU00000UUUUUUUUROWDO00000UUUUUU 
ПО00000000000000100У/П00000РОАТЕПОПОО00000000000 


@@session.binlog format: STATEMENT 
1 row in set(0.00 sec) 


mysql[JSHOW MASTER STATUS\G; 


File:test.000003 

Position:106 

Binlog Do DB: 

Binlog Ignore ОВ: 

1 row in set(0.00 sec) 

mysql[JUPDATE t1 SET username-UPPER(username); 
Query 0K,89279 rows affected(1.83 sec) 

Rows matched:100000 Changed:89279 Warnings:0 
mysql[JSHOW MASTER STATUS\G; 
жжжжжжжжжжжжжжжжжжжжжжжжжжж;, гоужжжжжжжжжжжжжжжжжжжжжжжжжжж 
File:test.000003 

Position:306 

Binlog Do DB: 

Binlog Ignore DB: 


1 row in set(0.00 sec) 


ООООО0би109,. Гогла ПП5ТАТЕМЕМТ ООООООПЪРОАТЕОООПОПО 
0000000200000306-1060 0000КОУ/ 000008200000000000 


mysql[JSET SESSION binlog format='ROW'; 

Query ОК,0 rows affected(0.00 sec) 

mySql[JSHOW MASTER STATUS\G; 

жжжжжжжжжжжжжжжжжжжжжжжжжжж;, гоужжжжжжжжжжжжжжжжжжжжжжжжжжж 
File:test.000003 

Position:306 

Binlog Do DB: 

Binlog Ignore ОВ: 

1 row in set(0.00 sec) 

mysql[JUPDATE t2 SET username-UPPER(username); 


Query 0K,89279 rows affected(2.42 sec) 


Rows matched:100000 Changed:89279 Warnings:0 


mysql[JSHOW MASTER STATUSNG 


File:test.000003 


Position:13782400 


Binlog Do DB: 


Binlog Ignore DB: 


1 row in set(0.00 sec 


О00000000000000КОМУП00000013 782 о94ПДО0000000000000 
000013 меурр0єг000000001 "м вроободрордордороодбодоро 

sync Біпіод:-100000000Му5ОСДОД00000059С20000000000000 
00000000000 


ОДОД00000000000б1піод, Рогплає ПОВ ОУУДОДДОООДО0О000000 
пи! 


[000000000000000000000000000000000000000000000саП 
ПеаачПеаи[ППОООООВОВООООООООООО00ОМУ$ 9 470000 

глуза ОО ЦЭ ТАТЕМЕМТПППППИПППИПИПП ту а! е9 000 
оОооообоб5о 10000 


[root@nineyou0-43 data]#mysqlbinlog--start-position=203 test.000004 


/*140019 SET@@session.max_insert_delayed_threads=0*/; 


#090927 15:43:11 server id 1 end log pos 376 Query thread id=188 exec time-1 error code-0 
SET TIMESTAMP-1254037391/*!*/; 

update t2 set username-upper(username)where id-1 

Жи, 

яах 376 

#090927 15:43:11 server id 1 end log pos 403 Xid-1009 


COMMIT/*!*/; 


DELIMITER; 
#End of log file 
ROLLBACK/*added by mysqlbinlog*/; 


/*150003 SET COMPLETION ТУРЕ-Ф010 COMPLETION TYPE*/; 


[IHISQL[]]UPDATE t2 SET username-zUPPER[j]username[] 


WHERE 1d=100000000000000038LO000000000000000000000 
0UU000000UUUmysqlbinlogUoracle | о4МіпегПОДОДОДООООВОУУ 
О000000000Отузаїбіпіо дО0000"000"Оипгеадабіерр0О 


[root@nineyou0-43 data]#mysqlbinlog--start-position=1065 test.000004 


/*140019 SET@@session.max_insert_delayed_threads=0*/; 


#at 1135 

#at 1198 

#090927 15:53:52 server id 1 end log pos 1198 Table map:'member'.'t2'mapped to number 58 
#090927 15:53:52 server id 1 end log pos 1378 Update rows:table id 58 flags:STMT ЕМО Е 
BINLOG' 

EBq/ShMBAAAAPwAAAKAEAAAAADOAAAAAAAAABm1lbWJ 1 cgACdDIACgMPDw/--Cgs PAQWKJAAOAEAA 

/gJAAAAA 

EBq/ShgBAAAAtAAAAGIFAAAQADOAAAAAAAEACV / / / /8A/ AEAAAALYWXleDK50Dh5b3UEOX1vdSA3 
Y2JiMzI1MmJhNmI3ZTljNDIyZmF;jNTMzNGQyMj А1МАРМ асРААААААВ j EnpxPBIAAAD8AQAAAAtB 
TEVYOTK40FLPVQQ5eW911Ddj YmIzMj UyYmE2Y j d LOWMOMj JmYWM1MzMOZDIyMDUOAUOtpw8AAAAA 
AGMSenE8EgAA 

РАНЫ 

зах 1378 

#090927 15:53:52 server id 1 епа 109 роз 1405 Х14-1110 

COMMIT/*!*/; 

DELIMITER; 

#End of log file 


ROLLBACK/*added by mysqlbinlog*/; 


/*150003 SET COMPLETION TYPE=@OLD COMPLETION TYPE*/; 


[00000000$940000000000000000000000000-\0-му00000000 
UUUUUUU-vvUUvUUUUUUUUUUUU-vvUUUUUUUU 


[root@nineyou0-43 datal#mysqlbinlog-vv--start-position=1065 test.000004 


BINLOG' 
EBq/ShMBAAAAPwAAAKAEAAAAADOAAAAAAAAABm1lbWJ 1 cgACdDIACgMPDw/--Cgs PAQWKJAAOAEAA 
/92ААААА 
EBq/ShgBAAAAtAAAAGIFAAAQADoAAAAAAAEACv////8A/AEAAAALYWxleDk50Dh5b3UEO0XlvdSA3 
Y2JiMzI1MmJhNmI3ZTljNDIyZmFjNTMzNGQyMJA1NAFNLacPAAAAAABjEnpxPBIAAAD8AQAAAAtB 
TEVYOTKAOFlPVQQ5eW91IDd;jYmIzMjUyYmE2Y j d LOWMOMj JmYWM1MzMOZDIyMDUOAUOtpw8AAAAA 
AGMSenE8EgAA 

"PAL 

###UPDATE member. 12 

###WHERE 

###@1=1/*INT meta=0 nullable=0 is_null=0*/ 
###@2='david'/*VARSTRING(36)meta=36 nullable=0 is null=0*/ 

###@3=' family '/*VARSTRING(40)meta=40 nullable=0 is пи11-0%/ 

###@4= ' 7cbb3252ba6b7e9c422fac5334d22054' /*VARSTRING(64)meta-64 nullable-0 is null-0*/ 
###@5='M'/*STRING(2)meta=65026 nullable=0 is null-0*/ 
###@6='2009:09:13'/*DATE meta=0 nullable=0 is null-0*/ 
###@7='00:00:00'/*TIME meta-0 nullable=0 is null-0*/ 

###@8= ' '/*VARSTRING(64)meta-64 nullable=0 is null-0*/ 

###@9=0/*TINYINT meta-0 nullable=0 is null-0*/ 

###@10=2009-08-11 16:32:35/*DATETIME meta-0 nullable=0 is пи11-0%/ 

###SET 

###@1=1/*INT meta=0 nullable=0 is null=0*/ 


###@2='DAVID'/*VARSTRING(36)meta=36 nullable=0 is null=0*/ 


###@3=family/*VARSTRING(40)meta=40 nullable=0 is null-0*/ 

###@4=' 7cbb3252ba6b7e9c422fac5334d22054' /*VARSTRING(64)meta-64 nullable-0 is null-0*/ 
###@5='M'/*STRING(2)meta=65026 nullable-0 is null-0*/ 
###@6='2009:09:13'/*DATE meta=0 nullable=0 is null-0*/ 
###@7='00:00:00'/*TIME meta=0 nullable=0 is null-0*/ 
###@8=''/*VARSTRING(64)meta=64 nullable=0 is null-0*/ 
###@9=0/*TINYINT meta=0 nullable=0 is null=0*/ 

###@10=2009-08-11 16:32:35/*DATETIME meta=0 nullable=0 is пи =0*/ 
#at 1378 

#090927 15:53:52 server id 1 end_log pos 1405 Xid=1110 
COMMIT/*!*/; 

DELIMITER; 

#End of log file 

ROLLBACK/*added by mysqlbinlog*/; 


/*150003 SET COMPLETION TYPE=@OLD COMPLETION TYPE*/; 


UUmysqlpbiniogUUUUUUUUUUUOU0OUUUUUUUUUUupdate t2 set 
username-upper(username)where іа= 100000000000000000 
00000000000019\\/00000089\\/]000000000000013мвО 


3.3 00000 


UUUUUUUUNIXxDUUUUUUUMy2QLUUUUUNIXOUUUUUUUUUUUUUUUUD 
Пѕоскеї000000000005$оскеє 00000/#тро00000 
mysgl.sock[] 


mysql[]SHOW VARIABLES LIKE'socket'\G; 


Value:/tmp/mysql.sock 


1 row in set(0.00 sec) 


3.4 раш 


DMySQLOOOOOO00000000IDO000000 一 一 J0000pid0000000000 
pid_fileUUUU0U0000000000000000.pidD 


Value:/usr/local/mysql/data/xen-server.pid 


1 row in set(0.00 sec) 


35 UUUUUUU 


UUMy>QLUUUUUUUUUUUUUU0UMy>QLUUUUUUUUU0UUUUUUUUUUUU 
UUUU000000000000000MysQLO000DUfrmDO000U0UUUUUUUUUUU 
000000 


вгпДОБОООД000000000000м ай ил ШУ алтай 1 
ШИЛ сан III I 


[root@xen-server test]#cat v a.frm 

TYPE=VIEW 
query=select'test'.'a'.'b'AS'b'from'test'.'a' 
md5=4eda70387716a4d6c96f3042dd68b742 
updatable=1 

algorithm=0 

definer_user=root 

definer_host=localhost 

suid=2 

with check option-0 


timestamp-2010-08-04 07:23:36 


nnection cl name-utf8 general сі 


view body utf8-select'test'.'a'.'b'AS'b'from'test'.'a' 


3.6 InnoDBI|[|[ 1 (ПП 


О00000000МуЅОЦПО000000000000000000000000000000000 
О00000000000000тпорвопо000000000000000000000000000 
00 


3.6.1 [In 


Іппорво000000000000абіеѕрасеП0000000000000000000000 
D010MBODODibdatal000000000000000000tablespace file 
О000іппоао data file раш I! 


innodb data file path=datafle specl[;datafle spec2]... 


пи! 


[mysqld] 


innodb data file path-/db/ibdatal:2000M;/dr2/db/ibdata2:2000M:autoextend 


П00/90/ірааѓа11/9г2/96/ібрааға2000000000000000000000000 
UUUUUUUUOUUUUUUUUUUUOOUUUUUUUUUUOUUUUUUUUUUUOOUUUUUUOUD 
idbodata1p0002000MB000Dibdata200002000MB0000000 
2000МВППППИППП ПпПачвехгепапп 


Оіппоаб data file рай ПППппорвг III IILI 
ОДОД0000000іппоа file рег ќаоіеПО000000000ппорвро000 

ОрОб000000000000000000000.16400000000000000000000000 
ОООД0000000Му5ОО000000000іппоа file per савер 00000 


mysql[JSHOW VARIABLES LIKE'innodb file рег table'NG; 


Variable name:innodb file per table 


Value: ОМ 


1 row іп 5е1(0.00 sec) 


mysql[Jsystem ls-lh/usr/local/mysql/data/member/* 


-rw-r-----1 mysql mysql 8.7K 2009-02-24/usr/local/mysql/data/member/Profile.frm 


-rw-r-----1 mysql mysql 1.76 9025 11:13/usr/local/mysql/data/member/Profile.ibd 


-rw-rw----1 mysql mysql 8.7К 9027 13:38/usr/local/mysql/data/member/t1.frm 


-rw-rw----1 mysql mysql 17M 9027 13:40/usr/local/mysql/data/member/t1. ibd 


-rw-rw----1 mysql mysql 8.7K 9027 15:42/usr/local/mysql/data/member/t2. frm 





-rw-rw----1 mysql mysql 17M 9927 15:54/usr/local/mysql/data/member/t2.ibd 


ПРГоШейс 1 JE2 ПП ппорВИ 

innodb file рег ќаоіе=ОМО00000000.ірарооо00000000000000 
ОО00000000000000000000000ВІ7МАРОО0000000000000000000 
03-1000/ппо б 0000000000000 








InnoDB Tables | 
InnoDB | || s E 
share | files 


tablespace innodb file per table 





117714174 files 


[ 3-1 ІппобВвО000000 





3.6.2 [HII 


DOO anne б ВОПОООПОБОПООБОБОВ legfileorib Год ет QU] 
ПЇПМуБОШ ПИ ппорвп ПО Ч 
Пгедо log fileDQOOO000000000000000000000DiInnoDBO0O00000 
UUUUUUUUUinnoDPBUUUUUUUUDDU 


UUU000000media баїигерДООО00000000000000000000000000 
UUUUUUinnoDPBUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


UUInnoDBUUUUUUUIOO0000UUUgroupUUUUUUUUUUU2U0UUUUUUUU 
UUUib_iogfileoUib_logflleIUUU00UUUUUUUUUUUUUUUUUUUDUDUD 
[]mirrored log огоирѕППО0000000000000000000000000000000 
0000000000000000000000000009п9080000000000001000 
О00000000000000000200000000020000000000000000021000 
3-2000000030000000000000000 


ib 106 Ше0 


10108 1162 ib logfilel 





0 3-2 О0000 
UUUUUUUUUUUUUUUUD 
Llinnodb log file size 
Llinnodb log files in group 


Llinnodb mirrored log groups 





Оіппоар log group home dir 


ODinnodb_log_file_size000000000000000ınnoDB1.2.x0000000 
ООО00000000000428001.2.х0000000000512С80 


UUinnodb log files іп огоиро00000000000000000000002000 
innodb mirrored log дгоире ППДОООДОО00Д0000002000000000 
D000000000000000000000000000000000000000000000000000 
UUinnodb log group home _ dirDO00000000000000./0000 
МУу5ОЦОДОДОДО0000000000000000000000 


mysql[JSHOW VARIABLES LIKE'innodb%log%'NG;.... 


жжжжжжжжжжжжжжжжжжжжжжжжжжж 4. гоужжжжжжжжжжжжжжжжжжжжжжжжжжж 
Vi ble n odb log fil 

Value:5242880 

жжжжжжжжжжжжжжжжжжжжжжжжжжж 5. гоужжжжжжжжжжжжжжжжжжжжжжжжжжж 
У bl db log fil group 

Value:2 

жжжжжжжжжжжжжжжжжжжжжжжжжжж 6. гоужжжжжжжжжжжжжжжжжжжжжжжжжжж 
V bl db log group home dir 

Value:./ 

жжжжжжжжжжжжжжжжжжжжжжжжжжж F; гоужжжжжжжжжжжжжжжжжжжжжжжжжжж 
V bl odb m d log group 

Value:1 

7 set(0.00 sec) 


UUUUUUUUUUUUUIinnoPpBUUUUUUUUUUUUUUUUUUUUUUUUUUUUOUDD 

пи! 
UUU00000000000000000000000000000async checkpoint TEIL 
Пи! 


090924 11:39:44 InnoDB:ERROR:the age of the last checkpoint is 9433712, 
InnoDB:which exceeds the log group capacity 9433498. 


InnoDB:If you are using big BLOB or TEXT rows,you must set the 


InnoDB:combined size ОТ log files at least 10 times bigger than the 
InnoDB:largest such row. 

090924 11:40:00 InnoDB:ERROR:the age of the last checkpoint is 9433823, 
InnoDB:which exceeds the log group capacity 9433498. 

InnoDB:If you are using big BLOB or TEXT rows,you must set the 
InnoDB:combined size of log files at least 10 times bigger than the 
InnoDB:largest such row. 

090924 11:40:16 InnoDB:ERROR:the age of the last checkpoint is 9433645, 
InnoDB:which exceeds the log group capacity 9433498. 

InnoDB:If you are using big BLOB or TEXT rows,you must set the 
InnoDB:combined size of log files at least 10 times bigger than the 


InnoDB:largest such row. 


UUUUUUUInnoDB:ERROR:the age of the last checkpoint is 
9433645[]InnoDB:which exceeds the log group capacity 
9433498П ШИ Цсарас Уу дОбД0ОО0000000000000000000 
О000000000іппоар buffer poolUUUUUUUfiush П5:000000000000 
ОДО000000000000 


пи 


UUUUUU00000000My>QLU0000000UUUUInnoDPBUMyI2AMD 
Неарп ПИ ПИ ппорвги ПИ 


ОО00000000000000000000000000005ТАТЕМЕМТОПАОМУПО000 
МІХЕООО0000000000000000000000000000000тпорвро000000 
ОО00000000000РадеП000000000 


ОДОООО000000000000000000000000000000000000000000000 
О0000000000000000000гедо епігудоророброродо0 


Оп по о ВОДООООООДООДОДООО000000000001ппобв 1.2.х00000 
Ор00051000000000000000000000000000000000003-2000000 
0000000 


ao) ПАНЫ 
red log type space page 10 redo log body 


003-20000000000004000000 

Огедо log Еуре ОТ Л 

“45расеп ПИГ Л 
Dpage_noUUUUUUUUUUUUUUUUD 

Огедо log_bodyUU0000000UUUUUUUUUUUUUUUUUUUDUD 


0UU2000UUUUUUUUUUUUUUUUUUUUUUUU0000000000Uredo log 
bufferUUUUUUUUUUUUUUUUUUUU0003-30000000000000000 





redo log buffer 


redo log files 


10 logfile! 10 logfile? 





0 3-3 000000 


О00000000000000051200000000000000000000000000000000 
UU000000000000000000000000000000doublewriteb 


О00000000000000000000000000000000000000000020000000 
Qmaster thread(Q000000000000000 00000000 0000000000000 
0UU00000UUUUU0U0U000UUUInnodb flush log at Ех сотті ЇЇ 
ПППППсогагти ПО 


UUinnodb flush log at trx сотті Ш 1 011 02000000000000 
00000000000000000000000000000000010200000000100000 
согатй ПИ улс 21100100 
D0000000000000000000commit00000000000000000000000 


ПППППППППАСІРГІТ ШІ іппоао flush. log at Ех сотті ПП 
1018 
000000000000000000000000000000000000009020000000000 
ПОООД00000000000002000Му5ОСбО000000000000000000000 
ООООД0000000000000000000000000000000000000 


3.7 DO 


UUUUUUMy>QLUUUUUUUUUUUU000UUUUUUMy>QLUUUUUUUUUUUU 
UUUUUUUUMy>QLUUUUUUUUUU00UUUUUUUUUUUUUUUUUMY>QLUUU 
ОДОООДО000 ВАПООООООООООДООО0ОО00000000000000000000000 
ОДООО00000000000000000000000008АДДООДООООООДООО000 


О000000000000000000роїпё іп фігпедддо000геріїсайіоп 000 
ОДООД0000000000000000000000МузОї. 5.10000000000 

З ТАТЕМЕМТОВОМ/ОМІХОДПОООООООООООООООО0000000000000 
ОДО00 ВАОООДООООДООО0О00000 


0000000007908 00000000000000000000000000000000000 
Inno ОО ВОДООДООО0ОО000000000000000000000000001ппо0800 
ОДООД000000000000000001п2по0800000000000000 


ПАП П 


00009 19080000000000000000000000000000000000000000 
1 


4.1 [HIHI 


LIInnoDBUUUOOUUUOUUUUOOUUOOUUUOOUUUOOUUUOUUUUindex 
organized table[|[|[]innoDBII 00110 IPrimary КеупП 
UUUUUUUUUUUUUUUUUUInnoDBUUUUU0U00000000000D0 


СЗОПОООООБООБООБООПУпщие NOT МОС роооооооооооо 
ОУО0000000000і/ппо D ВвО0С0ОД0000600000000 


0000000000009 000000000000000000000000000 
1 L 


туза ШСВЕАТЕ TABLE z( 
a INT NOT NULL, 

b INT NULL, 

c INT NOT NULL, 

d INT NOT NULL, 


-0 
-П 
-П 
-0 
-[UNIQUE KEY(b), 
-П 





UNIQUE KEY(d) ,UNIQUE КЕҮ(с)); 


Query ОК,0 rows affected(0.02 sec) 


mySqUQINSERT INTO z SELECT 1,2,3,4; 


Query ОК,1 row affected(0.00 sec) 


Records:1 Duplicates:0 Warnings:0 


mySqUQINSERT INTO z SELECT 5,6,7,8; 


Query OK,1 row affected(0.00 sec) 


Records:1 Duplicates:0 Warnings:0 


mySqUQINSERT INTO z SELECT 9,10,11,12; 


Query OK,1 row affected(0.00 sec) 


Records:1 Duplicates:0 Warnings:0 


UUUU000000z0UaUbDUc0UdUUUUbUcUdUUUUUU00U0U000U0UUbUbU0 
NULLUUUUUUUUUUUUUUUUUUUUU000UUUUUUUUUUU>QLUUUUUODDU 
00 


mysql[JSELECT a,b,c,d, rowid FROM 2; 
|а 0 | с|Я| rowid| 


1112131414| 
1516171818| 


1919111112112 | 


3 rows іп set(0.00 sec) 


„ том! 90000000000000000000020000000000<090000000000 
D00000000000000000000000d000000000000IinnoDBO0000000 
OUL 


ОООПОООПО. гомііа ООДОООДО0О00000000000000000000000000 


туза ШСВЕАТЕ TABLE a( 

-Па ІМТ, 

-0b INT, 

-ОРВІМАВУ KEY(a,b) 

- 0) ENGINE-InnoDB; 

Query ОК,0 rows affected(0.03 sec) 
mysql[INSERT INTO a SELECT 1,1; 
Query 0К,1 row affected(0.01 sec) 
Records:1 Duplicates:0 Warnings:0 
mysql[JSELECT a, rowid FROM a; 


ERROR 1054(42522):00Кпомп column' rowid'in'field list' 


4.2 | ппобовВ 


Діапоо во обрроб0р000000000000000000000000000 
ОДеабіезрасепррр000005едпепіпдодехсепідд0Орадерроосо00 
О000000000060ІіоскП01ппорвро00000000000004-1000 






Leaf node segment 
Non-Leaf node segment 





П 4-1 InnoDBI| 1 


4.2.1 ПОД 


000000009 по D ВОДООДОДООООб0000000000000000300000000 
DOD00InnoDBOOOO00000000ibdata10000000000000000000000 
UUUUinnodb file per сашшеерт ПИ n 


ПИПппоар file рег ќабіер000000000000000000000000000 
UUU0UBitmapDO0000UUUUUUUundo0UUUUUUUUUUUUUUUUUUUUUD 
UUDouble write ритег ООО00000000000000000000000000000 
ПИППппоар file per table0000000000000000000UUUUUUUD 
ППППППП пповр file рег tableUUONDUUUUUUUUUUUUUUUUUUD 


mysql[JSHOW VARIABLES LIKE'innodb file рег table'NG; 


1 row in set(0.00 sec) 
mysql[Jsystem ls-lh/usr/local/mysql/data/ibdata* 


-rw-rw----1 mysql mysql 58M Mar 11 13:58/usr/local/mysql/data/ibdatal 


О000000000ірааќа1000058мВво000000чпаоро000001000000 
mytestUUUUUUUUUUUInnoDBUUUUUUDUU 


mysql[JSET autocommit=0; 

Query OK,0 rows affected(0.00 sec) 

mysql[JUPDATE mytest SET salary=0; 

Query 0K,2844047 rows affected(19.47 sec) 

Rows matched:2844047 Changed:2844047 Warnings:0 
mysql[Jsystem ls-lh/usr/local/mysql/data/ibdata* 


-rw-rw----1 mysql mysql 114M Mar 11 14:00/usr/local/mysql/data/ibdatal 


0000000000090000000000000000000000000000000000 
согати го ас ППП0 1 10400 1 update mytest set 


salary=0UUUUUUUUUUUUUUUUibdatalUUUUUU114MBDUUUUUUUDU 
ООО000000000000000чпао)00 


О00000000кО00000го!раск0ірааёќа10000000000000000 
058МВ0000000000000000000 


mysqlDROLLBACK; 
Query OK,0 rows affected(0.00 sec) 
mysqLUsystem ls-lh/usr/local/mysql/data/ibdata* 


-rw-rw----1 mysql mysql 114M Маг 11 14:00/usr/local/mysql/data/ibdatal 


0"00"00000000000114м8дбіопоб в00000000Огої эаск II! 
О00000ппорво00000000000000000опаорооо0000000000000 
ООО00000000000Оипао000 


0000000200000плазеег threadU10000000Ufull ригдер0000000 
UUU0000000000000UPDPATED0000UUibdata1000000000UUUUUUD 


ПрубпопПП Пру innodb page іпРоОбООООДООООДОДО00000000 
ПО0О0соаде.доодіе.сот0ааміа-туѕаі-ёооі$000000000000 


[root@nineyou0-43 py]#python ру innodb page info.py/usr/local/mysql/data/ibdatal 
Total number of раде:83584: 

Insert Buffer Free List:204 

Freshly Allocated Page:5467 

Undo Log Page:38675 

File Segment inode:4 

B-tree Node:39233 


File Space Неадег:1 


00000083 58400000000000000020400054670000038 6750 
undo0039 23зрр000000000000-У0000000000000000000000 
Пи 


4.2.2 [| 


04-100000000000000000000000000000000000000000000 
Іппорво00000000000іпадех огдапігеа ПО III 
00008 +000000004-101еаѓ node ѕедтепі 000008 +0000000 
004-10Моп-Іеаї node ѕедтепЦО000000000000000000000 
00 


[inno О ВОООООДООДОО0ОО0000000000 ВАООООООООДОДООДО 
Огас!еПОПОПОООПОВОПА 55 МОПОПООООООБОПОВАЦОПОПОО 


4.2.3 | 


оодобобабобобБООБОБОБОБОВОЗМВОБООБООБОБОООпоОВЦО 
ОДО0000004050000000000і/ппо0800000000016к8000000000 
64000000 


InnoDB 1.0.хПО0ПО0000000000000000000КЕУ BEOCK 517200 
Пп2гкрако)8ко000000000000000512025601280 


InnoDB 1.2.хП000000іппоаю page зігеППДПО00000000000000 
4K08 КООО000000000000000000000002560128000000000000 
ОДО00000001 МО 


О000000000000000000000іппоаю Ше рег саїрепт ШИ 
96кВОД0006400000000000000002 МВОДОДООООООО00000000000 
3 2000000000 ад тепе радеррорб000000000000064000000 
D00000000000000000000undo00000000000000000000000000 
ОО0000000000000000001ппорво000000000000 


туза СВЕАТЕ TABLE t1( 

-Псо11 INT NOT NULL AUTO INCREMENT, 

-Псо12 МАКСНАВ (7000), 

-ОРВІМАВУ KEY(col1))ENGINE-InnoDB; 

mysql[]Jsystem ls-lh/usr/local/mysql/data/test/tl.ibd; 


-rw-rw----1 mysql mysql 96K 10012 14:59/usr/local/mysql/data/test/tl.ibd 


UUU2QLUUUUUt1000col20000VARCHARDU7000UUUUUUU0000000 
[002100000001500000000000000810000000000096квоППО000$ QE 
000 


mysql[]INSERT tl SELECT NULL,REPEAT('a',7000) ; 


Query ОК,1 row affected(0.04 sec) 


Records:1 Duplicates:0 Warnings:0 

mysql[INSERT into t1 SELECT NULL,REPEAT('a',7000) ; 
Query ОК,1 row affected(0.01 sec) 

Records:1 Duplicates:0 Warnings:0 

mysql[]Jsystem ls-lh/usr/local/mysql/data/test/tl.ibd; 


-rw-rw----1 mysql mysql 96K 10012 16:24/usr/local/mysql/data/test/tl.ibd 


UUUUUUUOUUUUUUUUUUUUUUUUUUUUUOUUUUUUUU 
ру innodb page іпРоПДОбОД00000000 


[rootGnineyou0-43 py]#./py_innodb page info.py-v/usr/local/mysql/data/test/tl.ibd 
page offset 00000000,page type[]File Space Неадег 

page offset 00000001,page type[]Insert Buffer Bitmap[] 

page offset 00000002,page ТуреПЕ е Segment inode[] 

page offset 00000003,page type0B-tree Модей,раде level[]0000[] 


page offset 00000000, раде type[]Freshly Allocated Pagel] 











page offset 00000000,page type[]Freshly Allocated Pagel] 
Total number of page:6: 

Freshly Allocated Page:2 

Insert Buffer Bitmap:1 

File Space Header:1 

B-tree Node:1 


File Segment inode:1 


000-У0000000000000000Праде оїї5еї)30000000000Праде 
ІемеТПОДООООО000000000000000000000000000000000000000 
обобобобоббббобоборро 


ту541(11М5ЕВТ into t1 SELECT NULL, REPEAT ('a', 7000); 


Query OK,1 row affected(0.01 sec) 


Records:1 Duplicates:0 Warnings:0 


[root@nineyou0-43 py]#./py_innodb page info.py-v/usr/local/mysql/data/test/tl.ibd 


page offset 00000000,page ТуреПЕ е Space Неадег 


page offset 00000001, раде typefInsert Buffer Bitmap] 


page offset 00000002,page type[]File Segment inode[] 


page offset 00000003,page type[]-tree Модей,раде level[]0001[] 


page offset 00000004, раде type[]-tree Модей,раде level[]0000[] 











page offset 00000005,page type[]-tree Node[j,page level[]0000[] 
Total number of page:6: 

Insert Buffer Bitmap:1 

File Space Header:1 

B-tree Node:3 


File Segment inode:1 


00000Праде offsetU300Upage levelQU000000 1000000000000 
00B + ООООПОООПООБОПОПВАгее Модер 


О00000000000000600000000000010006300003 2000000000 
0020000000000000000 


mysql[]DELIMITER// 

mysql[JCREATE PROCEDURE load tl(count INT UNSIGNED) 
-ОВЕСІМ 

-ПОЕСЬАВЕ s INT UNSIGNED DEFAULT 1; 

-[JDECLARE c VARCHAR(7000)DEFAULT REPEAT('a',7000) ; 
-QWHILE 50=соипї DO 

-DINSERT INTO t1 SELECT NULL,c; 

-П5ЕТ 52541; 

-DEND WHILE; 


-ЦЕМП, 





-0// 


Query ОК,0 rows affected(0.04 sec) 

mysqlQDELIMITER; 

mysqlgCALL load t1(60); 

Query OK,1 row affected(1.59 sec) 

mysql[JSELECT COUNT(*)FROM t1\G; 
жжжжжжжжжжжжжжжжжжжжжжжжжжж;, рружжжжжжжжжжжжжжжжжжжжжжжжжжж 
count(*):63 

1 row in set(0.00 sec)1 row in set(0.00 sec) 

mysql[]Jsystem ls-lh/usr/local/mysql/data/test/tl.ibd; 


-rw-rw----1 mysql mysql 576K 10012 16:56/usr/local/mysql/data/test/t1.ibd 


О00000000630000000000000001мвро0000000000000000000 
000640000000000000ру. іппоаб page inforrininnnnt.ibdr 
00008 


[rootGnineyou0-43 py]#./py_innodb page info.py-v/usr/local/mysql/data/test/tl.ibd 
page offset 00000000,page type[]File Space Неадег 

page offset 00000001,page type[J]Insert Buffer Bitmap] 

page offset 00000002,page type[]File Segment inode[] 

page offset 00000003,page type[JB-tree Node[],page level[]0001[] 
page offset 00000004, раде type[JB-tree Node[],page level[]0000[] 
page offset 00000005,page type[JB-tree Node[],page level[]0000[] 
page offset 00000006,page type[JB-tree Node[],page Теме 0000 
page offset 00000007,page type[JB-tree Node[],page Теме 0000 
page offset 00000008,page type[JB-tree Node[],page Теуе100000П 
page offset 00000009,page type[JB-tree Node[],page Теме 0000 
page offset 0000000a,page type[JB-tree Node[],page level[]0000[] 
page offset 0000000b,page type[JB-tree Node[],page level[]0000[] 


page offset 0000000c,page type[JB-tree Node[],page level[]0000[] 























page offset 0000000d,page type[JB-tree Node[],page level[]0000[] 


page offset 0000000е,раде type[JB-tree Моде, раде Теме 0000 


page offset 00000007, раде type[JB-tree МодеП, раде level[]0000[] 


page offset 00000010, раде type[JB-tree МодеП, раде level[]0000[] 


page offset 00000011, раде type[JB-tree Моде, раде Теме 09000 


page offset 00000012, раде type[JB-tree Моде, раде Теме 09000 


page offset 00000013, раде type[JB-tree Моде, раде level[]0000[] 


page offset 00000014, раде type[JB-tree Моде, раде Теуе100000П 


page offset 00000015, раде type[JB-tree Моде, раде level[]0000[] 


page offset 00000016, раде type[JB-tree Моде, раде level[]0000[] 


page offset 00000017, раде type[JB-tree Моде, раде Теме 0000 


page offset 00000018, раде type[JB-tree Моде, раде Теме 0000 


page offset 00000019, раде type[JB-tree Моде, раде level[]0000[] 


page offset 0000001а, раде type[JB-tree Моде, раде level[]0000[] 


page offset 0000001b,page type[JB-tree Моде, раде level[]0000[] 


page offset 0000001c,page type[JB-tree Node[],page level[]0000[] 


page offset 0000001d,page type[JB-tree Node[],page level[]0000[] 


page offset 0000001e,page type[JB-tree Node[],page Теме 0000 





page offset 0000001f,page type[JB-tree Node[],page Теме 00000 


page offset 00000020,page type[JB-tree Node[],page level[]0000[] 


page offset 00000021,page type[JB-tree Node[],page level[]0000[] 


page offset 00000022,page type[JB-tree Node[],page Теме 0000 























page offset 00000023,page type[JB-tree Node[],page level[]0000[] 
Total number of page:36: 

Insert Buffer Bitmap:1 

File Space Header:1 

B-tree Node:33 


File Segment inode:1 


ПОПОПВ-гее NodeUUU033000UUUpage !еуе 1000000000032 
Праде levelU000000000000000000320UUUUUUUUUUUU0U000000 


ШИ 521 m 


туза САН. load t1(1); 
Query 0К,1 row affected(0.10 sec) 
mysql[]Jsystem ls-lh/usr/local/mysql/data/test/tl.ibd; 


-rw-rw----1 mysql mysql 2.0M 10012 17:02/usr/local/mysql/data/test/t1.ibd 


00000003200000000000000000000000000000000 


py_innodb_page_infoQQ0000000t1.ibdQ00000000000Freshly 
Allocated Раде 


[rootenineyou0-43 test2]2[|/py/py innodb page info.py tl.ibd-v 
page offset 00000000,page type[]File Space Неадег 

page offset 00000001, раде type[]Insert Buffer Bitmap[] 

page offset 00000002,page ТуреПЕ е Segment inode[] 

page offset 00000003,page type[JB-tree Node[],page level[]0001[] 
page offset 00000004, раде type[JB-tree Node[],page Теме 0000 
page offset 00000005,page type[JB-tree Node[],page Теме 0000 
page offset 00000006,page type[JB-tree Node[],page level[]0000[] 
page offset 00000007,page type[JB-tree Node[],page Теме 0000 
page offset 00000008,page type[JB-tree Node[],page level[]0000[] 
page offset 00000009, раде type[JB-tree Node[],page Теме 0000 
page offset 0000000a,page type[JB-tree Node[],page Теме 09000 
page offset 0000000b,page type[JB-tree Node[],page level[]0000[] 
page offset 0000000c,page type[JB-tree Node[],page level[]0000[] 
page offset 0000000d,page type[JB-tree Node[],page Теме 09000 
page offset 0000000e,page type[JB-tree Node[],page level[]0000[] 
page offset 0000000f,page type[JB-tree Node[],page level[]0000[] 


page offset 00000010,page type[JB-tree Node[],page level[]0000[] 























page offset 00000011,page type[JB-tree Node[],page level[]0000[] 


раде 


раде 


раде 


раде 


раде 


раде 


раде 


раде 


раде 


раде 


раде 


раде 


раде 


раде 


раде 


раде 


раде 


раде 


раде 


раде 


раде 


раде 


offset 


offset 


offset 


offset 


offset 


offset 


offset 


offset 


offset 


offset 


offset 


offset 


offset 


offset 


offset 


offset 


offset 


offset 








offset 


offset 


offset 


offset 


00000012, раде 


00000013, page 


00000014, page 


00000015, page 


00000016, page 


00000017, раде 


00000018, page 


00000019, page 


0000001a, page 


0000001b, page 


0000001c, раде 


0000001d, page 


0000001e, page 


0000001f,page 


00000020, page 


00000021, раде 


00000022, page 


00000023, page 


00000000, page 


00000000, page 


00000000, page 


00000000, page 


Total number of page:128: 


Freshly Allocated Page:91 


Insert Buffer Bitmap:1 


File Space Header:1 


B-tree Node:34 


File Segment inode:1 


Туре 


Туре 


Туре 


Туре 


Туре 


Туре 


Туре 


Туре 


Туре 


Туре 


Туре 


Туре 


Туре 


Туре 


Туре 


Туре 


Туре 


Туре 


Туре 


ПВ-їгее 


ПВ-їгее 


ПВ-їгее 


ПВ-їгее 


ПВ-їгее 


ПВ-їгее 


ПВ-їгее 


ПВ-їгее 


ПВ-їгее 


ПВ-їгее 


ПВ-їгее 


[]B- tree 


[]B- tree 


[]B- tree 


[]B- tree 


[]B- tree 


[]B- tree 


[]B- tree 





Node[] 


Node[] 


Node[] 


Node[] 


Node[] 


Node[] 


Node[] 


Node[] 


Node[] 


Node[] 


Node[] 


Node[] 


Node[] 


Node[] 


Node[] 


Node[] 


Node[] 





Node[] 


„раде 


„раде 


„раде 


„раде 


„раде 


„раде 


„раде 


„раде 


„раде 


„раде 


„раде 


„раде 


„раде 


„раде 


„раде 


„раде 


„раде 


„раде 


[Freshly Allocated 


type[JFreshly Allocated 


type[]Freshly Allocated 


type[]Freshly Allocated 


eve 


eve 


eve 


eve 


eve 


eve 


eve 


eve 


eve 


eve 


eve 


eve 


eve 


eve 


eve 


eve 


eve 








eve 


Page[] 


Page[] 


Радей 


РадеП 


000000 


000000 


700000 


000000 


000000 


000000 


000000 


000000 


000000 


000000 


000000 


000000 


000000 


000000 


000000 


000000 


000000 





000000 


4.2.4 П 


UUUUUUUUUUInnoDBUUUFPageUUUU000UUUUUUUUUInnoDPBUUUOUDU 
О00001ппорво0000000000000016кВ000ппорв 1.2.х000000 
ОД000іппоаб page з5ігерДДОО0004КО8 КО1 6 КОДОДОДОД00000 
ОДО0Оіппоаб page зіге ПбОДОО00000000000пузадїдипарО000 
ШИ! 


ШппорВГ ПИ 

[10000В-гее Модер 

L]undo[j]undo Log Pagel] 

DUUUUSystem Pagel] 

DUUUUUUTransaction system Pagel 
арорОрОрО!пзегі Buffer Bitmap[] 
СІПППІППІПІпсбеге Buffer Free List[] 
LIEIHEIHEHEIHILICILIL]Un compressed BLOB Pagel] 
10000000000Осотргез5еа BLOB Pagel] 





4.2.5 | 


InnoDBUUUUUUOUUUrow-orientedOOUUOOUUUOOUUUOOUUOOUUD 
000000000000000016кВ/2-2000000007992000000000го\м- 
огіепёеаб000000000000соіитп-огіепёіеадо000муѕ501_ 
торго ООООООООООООООООООООО00000$0100000000000 
0000000000005убагзе IQDGoogle Від Тавїеш ШИ ii 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


4.3 InnoDBI|| 1 Ш 


ІппорВррОрррррррррррррОгасіеПМісгозой SQL Ѕегмег 0000 
UUU0UUUU00UUU00UUU0U0UUU000UUUUInnoDB 1.0.х00000 
Іппорво000000Сотрас Веаипадапї000000000000000000 
ПО000000Аеаипаап Ц000000000000000000ппорво0000000 
ПОООПОПОРНУУСАЕ RECORD[JNEW STYLEDOPHYSICAL 


RECORDUOLD 5ТҮТЕП ШИШ ЦШМул5Ой 5. алин 
Сотрасё ПППППППППППОНОУУ/ TABLE STATU 

LIKE'table name СС ООО 000 о Тогтлаєоррородопоцо 
00000000 


mysql[JSHOW TABLE STATUS like'mytest%'NG; 


Avg_row_length:2730 

Data length:16384 

Мах data length:0 

Index length:0 

Data free:0 

Auto increment:NULL 

Create time:2009-03-17 13:33:50 
Update time:NULL 

Check time:NULL 
Collation:latinl swedish ci 
Checksum: NULL 


Create options: 


Avg row length:0 

Data length:16384 

Мах data length:0 

Index length:0 

Data free:0 

Auto increment:NULL 

Create time:2009-03-17 13:57:23 
Update time:NULL 

Check time:NULL 
Collation:latinl swedish ci 
Checksum: NULL 


Create options:row format-REDUNDANT 


2 rows in set(0.00 sec) 


UUUUUUUUmytest ДО Сотрас 1 туе 21 Ведипдаа 1 
ОООО0Д0000000000000000000000000000000000000000000000 
ОДОО0000000000000000000000000000ру. іппоаб page: infor] 
0000000000000000000000000 


4.3.1 Сотрас ППП 


Согарас ГППППМу5ОГ 5.О000000000000000000000000000000 
П000000000000004-2000СотрасЕ 0000000 






ПОШИ | NULLA ШЖШ 





П 4-2 Сотрас 0000 


UU4-2U00000CompactUUUUU0U0UUUUUUNULLUUUUUUUUUUUUUODD 
ПИ 


[10000002 5 50000100000 
С0002 55 00000200000 


UUU0U0U0U0U00000020UUUUUUMy>QLUUUUVARCHARUUUUUUUUUU 
62232UU00000000UUUUNULLUUUUUUUUUUU000UUUUNULLUUUUDU1 
О000000000000010000000000000000гесога пеадег ЦЭГ 
004900000000004-10 


М Compt ЕВ 


а h M Я Й 

) | 1 | 才 

| | ili 

(ан fg ЕЗ ЖЕКЕЛІК 

TIBET НИ И 

ІШІ CRM - 

heap mo ХИ ШИНЖ 

ніш КӨЛІ) = ШИН ИН, MOI fmm, 0 
ШШШ, ЮЙ 

ІШІ record {| Дуа и шия 

Tot 


18 1 III INULLII 19! 

NULLOOOOOOUOOOODDOODOO0000000000000000000000000000000 
QODODUIDOOOODOODD000600070000U0DDInnoDBOODDDODD00000000 
Пе ПО ПгомчаД 


D0000000000000Compact0Q00000000 


mysql[JCREATE TABLE mytest( 
-Utl \УАВСНАВ (10), 

-Пї2 \АВСНАВ (10), 

-ПЕЗ CHAR(10), 


-Пї4 VARCHAR( 10) 








-П) ENGINE=INNODB CHARSET-LATIN1 ROW FORMAT-COMPACT; 


Query OK,0 rows affected(0.00 sec) 


mysql[]INSERT INTO mytest 


-[IVALUES('a', 'bb','bb','ccc'); 


Query OK,1 row affected(0.01 sec) 


mysql[]INSERT INTO mytest 


-[I VALUES ('d', еве", "ве", 'fff'); 


Query OK,1 row affected(0.00 sec) 


mysql[]INSERT INTO mytest 


-[IVALUES ( 'd' , NULL , NULL, ' fff') ; 


Query OK,1 row affected(0.00 sec) 


mysql[JSELECT*FROM mytest\G; 


ЖЕ], роужжжжжжжжжжжжжжжжжжжжжжжжжжж 


tl:a 


t2:bb 


t3:bb 


t4:ccc 


жжжжжжжжжжжжжжжжжжжжжжжжжжжо | роужжжжжжжжжжжжжжжжжжжжжжжжжжж 


{1:4 


12:66 


t3:ee 


t4:fff 


oF FF KK KK KK KOK KK KK KK KK KKK KK KKK, роужжжжжжжжжжжжжжжжжжжжжжжжжжж 


{1:4 
t2:NULL 
t3:NULL 
t4:fff 


3 rows in set(0.00 sec) 


UUUUUU0000mytestUUUUU400Ut1Ut2Ut4UUVARCHARDOUUUUUt3 
D000000CHAROO000030000000000000000000mytest.ibd0Q000 
П0іппоаю file per table000000000000000000000Uibdatal00 


Пу/іпаоу/ 5 ПООООПОБООБООВБОПО га а 0000000000  чх0000000 
[]hexdump-C-v mytest.ibd[]mytest.txt[ 1  ШП ПІ 
mytest.txt[][]]]hmytest.txt[ 1E 


0000c070 73 75 70 72 65 6d 75 6d 03 02 01 00 00 00 10 00|supremum........ 
0000c080 2c 00 00 00 2b 68 00 00 00 00 00 06 05 80 00 00|,...- һе ақа еее 
0000c090 00 32 01 10 61 62 62 62 62 20 20 20 20 20 20 20|.2..abbbb| 
0000c0a0 20 63 63 63 03 02 01 00 00 00 18 00 2b 00 00 00 |ссс........+... 
0000cObO 2b 68 01 00 00 00 00 06 06 80 00 00 00 32 01 10|+һ........... 2. 
0000c0c0 64 65 65 65 65 20 20 20 20 20 20 20 20 66 66 66|deeeefff| 
0000с040 03 01 06 00 00 20 ff 98 00 00 00 2b 68 02 00 00|..........+ п... 


0000c0e0 00 00 06 07 80 00 00 00 32 01 10 64 66 66 66 06|........ 2..dfff.| 


000000000<0780010000000000000000000 


03 02 01/%00000000000%/ 
00/*NULLOQOO000000NULLO*/ 

00 00 10 00 2c/*Record Неадег ЦЭГ 7/ 
00 00 00 2b 68 00/*RowID ТппорВГПП 61 / 
00 00 00 00 06 05/*TransactionID*/ 


80 00 0000 32 01 10/*Roll Pointer*/ 


61/*[0100'а'*/ 
62 62/%ПОПП bb '*/ 
62 62 20 20 20 20 20 20 20 20/%0300' bb ' */ 


63 63 63/*[M[]]' ccc ' * / 


1  ! IL I ] 
03 02 01000001 02 O030UUUUUUUInnoDBUUUUUUTransactionIlD[] 


Roll PointerUUUUUUUUUUUUCHARDUD000000000000000000x20000 
OOU 


ПОПООПОКЕесога Header0U0UU0000000000next гесогаег 0х2с 
ПООО0000000000000000000000х2<00000000000000ппорвб0 
ОО000000000000000000000000 


О0000000000АомІрО0000000000000000000000000000000000 
UUUUNULLUUUUUU 


Өз 01/%00000000000%/ 
06/*NULLOQOOO0000NULLO*/ 

00 00 20 ff 98/*Record Header*/ 

00 00 00 2b 68 02/*RowID*/ 

00 00 00 00 06 07/*TransactionID*/ 
80 00 00 00 32 01 10/*Roll Pointer*/ 
64/*9100'd'*/ 


66 66 66/%ПАПП" fff'*/ 


UUUUNULLUUUUNULLUUUUUU000UU06UUUUU000000001100010UU 
UU200030UUUUUNULLUUUUUUU0000UUUUUUUUUUUUNULLUUUUUODD 

1I000400NULLUUUUUUUU0U0U0UUUUUUUUUCHARDOUUUVARCHARUUUU 
compactUUUNULLUUUUUUUUUUUD 


4.3.22 Кедипдап ШЇЇ 


Redundant[]MySQL 5.00000ınnoDB000000000MySQL 5.000 
ВедипдаапідрддООДОДОДОООВедипаапі00000004-300000000 














П 4-3 Ведипдап 00000 


ОДА-з0р0000000Соптрасєїддро0Кеди пдапіобобОбО000000000 
00000000000000000000000000255000010000000025500002 
00000000000000000гесога пеадей ПСотрас 0000 
ВедипаапірОВ000000060004800000000004-20004-2000000 
n Пейаз ОДО000000000010000000000000000МУу5О000000000 
00010230000000000012буте ойв ад50000000000002000020 
Пи 


51) Redundant ЕВ 


= 
== 


ЇЙЛ) 
J| 20003 ІШУ 
| 


heap mo ШИШЕ 
n felis ОЛ 

у Їн ЇШЇП 
next record ! ЇЙ-ЖАЙ 


LI 
一 一 
= 
жа 
<> 
SS 
== 
= a — سے‎ 
cc» 一 一 с > Е 一 -一 一 -一 一 -一 - ھھھ‎ 
‚== Дей 
<->. 
== 


Total 


UU000004.3.1000mytestUUUU000000URedundantUUmytest20 


mysql ОСВЕАТЕ TABLE mytest2 


-ПЕМСТМЕ-Тппо4дВ ROW_FORMAT=Redundant 


-ПА5 


-П5ЕГЕСТЖЕКОМ mytest; 


Query 0K,3 rows affected(0.00 sec) 


Records:3 Duplicates:0 Warnings:0 


mysql[JSHOW TABLE STATUS LIKE'mytest2'\G; 


ЖЕ] рружжжжжжжжжжжжжжжжжжжжжжжжжжж 


Мате :mytest2 


Engine:InnoDB 


Version:10 


Row format:Redundant 


Rows :3 


Avg row length:5461 


Data length:16384 


Мах data length:0 


Index length:0 


Data free:0 


Auto increment:NULL 


Create time:2009-03-18 15:49:42 


Update time:NULL 


Check time:NULL 


Collation:latinl swedish ci 


Checksum: NULL 


Create options:row format-REDUNDANT 


Comment : 


1 row in set(0.00 sec) 


mysql[JSELECT*FROM mytest2\G; 


жжжжжжжжжжжжжжжжжжжжжжжжжжж] рружжжжжжжжжжжжжжжжжжжжжжжжжжж 


tl:a 


t2:bb 


t3:bb 


14 :ссс 

жжжжжжжжжжжжжжжжжжжжжжжжжжж, ç гоужжжжжжжжжжжжжжжжжжжжжжжжжжж 
11:4 

t2:ee 

t3:ee 

t4:fff 

жжжжжжжжжжжжжжжжжжжжжжжжжжжд x гоужжжжжжжжжжжжжжжжжжжжжжжжжжж 
11:4 

t2:NULL 

t3:NULL 

t4:fff 


3 rows in set(0.00 sec) 


ПППППППгоуу Тогтай ОАеаипдап000һехаоитрі000 
mytest2.ibdQQ0000Umytest2.txtQQ0Q00000000000 


0000c070 08 03 00 00 73 75 70 72 65 6d 75 6d 00 23 20 16|....5иргетит.#. | 
0000с080 14 13 Oc 06 00 00 10 Of 00 ba 00 00 00 2b 68 Өр|............. th. | 
0000c090 00 00 00 00 06 53 80 00 00 00 32 01 10 61 62 62|..... S....2..abb| 


0000c0a0 62 62 20 20 20 20 20 20 20 20 63 63 63 23 20 16|bb ccc#. | 


0000c0b0 14 13 Oc 06 00 00 18 Of 00 ea 00 00 00 2b 68 0с|............. th. | 


0000с0с0 00 00 00 00 06 53 80 00 00 00 32 01 le 64 65 65|..... 5....2..дее| 


0000c0d0 65 65 20 20 20 20 20 20 20 20 66 66 66 21 9e 94|ее fff!..| 


0000c0e0 14 13 Oc 06 00 00 20 Of 00 74 00 00 00 2b 68 04|........ t...th.| 
0000c0f0 OO 00 00 00 06 53 80 00 00 00 32 01 2c 64 00 00|..... 5....2.,4.. 
0000с100 00 00 00 09 00 00 00 00 66 66 66 00 00 00 00 06|........ Ерика 


00000000000 


23 20 16 14 13 дс 06/*QQ0000000*/ 


00 00 10 Of 00 ba/*Record Неадег 6 / 

00 00 00 2b 68 0b/*RowID*/ 

00 00 00 00 06 53/*TransactionID*/ 

80 00 00 00 32 01 10/*Roll Point*/ 
61/*[]100'а'*/ 

62 62/*[200' bb ' * / 

62 62 20 20 20 20 20 20 20 20/%0300' 66' Слагдож/ 


63 63 63/*[M[]]' ccc ' */ 


23 20 16 14 13 Ос 06 Ш 061 0с 13 141161 201231 ШИШ Ш 


П6ППППППбЦ6--6:-0Х0С II L (7 6-4-6-7-0х13 ШШ 1 
06+6+7+1=0х140000000206+6+7+1+2=0х16000000010 
06+6+7+1+2+10=0х2000000003 
06+6+7+1+2+10+3=0х2300 


ПОООООПОПОПКесога Неадег00000048000022032000 
о0000001110000007000000000300000000330010000000000 
LEID] 


UUU00000000000000000RedundantUUUUUUU0U00000000000000 
UUUUUUUUUUUNULLUUUUUUUUUUUUU 


21 де 94 14 13 дс 06/%000000000% / 

00 00 20 Of 00 74/*Record Неадег 6 / 
00 00 00 2b 68 Od/*RowID*/ 

00 00 00 00 06 53/*TransactionID*/ 

80 00 00 00 32 01 10/*Roll Point*/ 

64/ ПОП 4 %/ 

00 00 00 00 00 00 00 00 оо 00/*[]3][]NULL*/ 


66 66 66/%ПАПП" fff'*/ 


UUUUUcompactUUUUUUU000000000UUUUUUU00000UUU0U06 ос 
13 14 94 9e 21004000000UUU>0UNULLUUUU9400006eUCHARDDD 
МОН 09еп94 + 102 ох9де 002100014 + 3 = 0х 2 100000000 
VARCHARUUUNULLUURedundantUUUUUUUUUUUUUUUUUUCHARDD 
UNULLUUUUUUUU 


DDDmytest200000Latin10000000000100000000mytest200000 
ОДиєРвОДОДСНАВОДООООООО00002000000010 x 3= З0000000 
Ведипааг ОО000СНААПООО0000000000000000000000000 
00 


4.3.3 [JHI] 


InnoDBUUUUU0000000UUUUUUUUUU0000U0UUUUUUUUBLOBULOBDDU 
UUUUUU0000000000UUUUUUUU00000U0UUUUUUUUBLOBUUUUUUUUOOD 
ОО00000УАКСНААЦОО000000000000000000 


ОООМАКСНАКООИОООООПООРВАООМУЗОШПОПОПОПМАКСНАКООПО 
ППППОгасіе МАКСНАК2 ((0040000 00501 Ѕегмег 0008000000 
МузОШПИ  МАВСНАВ ПИ 065 5 35000000000000000000 
65535ШШ ПИ ПМАВСНАВ 65535 000000000000000О 


mysql[JCREATE TABLE test( 
“Да VARCHAR(65535) 
-[J)CHARSET-latinl ENGINE-InnoDB; 


ERROR 1118(42000):Row size too large.The maximum row size for the used table type,not counting BLOBs,is 65535.You have to change 
some columns to TEXT or BLOBs 


ОООБООООО по ВОПОПОООП655З5  МАВКСНАВЦ ППППП 
ОООООООООПОМАКСНАКОПООПОПО65 532000000000000000000 
00 


mysql[JCREATE TABLE test( 
“Да VARCHAR(65532) 
-[J)CHARSET-latinl ENGINE-InnoDB; 


Query OK,0 rows affected(0.15 sec) 


ОДОО000000000000000000501. МОРБЕДООДОДОДО000000000 
му500000000Ом агпіп9000 


mysql[JCREATE TABLE test( 
“Да VARCHAR(65535) 


-[)CHARSET-latinl ENGINE-InnoDB; 


Query OK,0 rows affected,1 warning(0.14 sec) 

mysql[]SHOW WARNINGS\G; 

жжжжжжжжжжжжжжжжжжжжжжжжжжж;, гоужжжжжжжжжжжжжжжжжжжжжжжжжжж 
Level:Note 

Code: 1246 

Message:Converting column'a'from VARCHAR to TEXT 


1 row in set(0.00 sec) 


маги а ППОПОООВОВОО00 MysSQeLc mm vARCHARTIDBBLI 
ТЕХ ТОО се 0000000 


mysql[JSHOW CREATE TABLE test\G; 
жжжжжжжжжжжжжжжжжжжжжжжжжжжу, гоужжжжжжжжжжжжжжжжжжжжжжжжжжж 
Table:test 

Create Table:CREATE TABLE'test'( 

'a'mediumtext 

)ENGINE=InnoDB DEFAULT CHARSET=utf8 


1 row in set(0.00 sec) 


ППОООООООУАВСНАВО0065 5 32000000000 ан 1 000000овко 
0ОТР-ВОО0000000000 


mysql[JCREATE TABLE test( 

“Да VARCHAR(65532) 

-Д) CHARSET=GBK ENGINE-InnoDB; 

ERROR 1074(42000):Column length too big for column'a'(max-32767);use BLOB or TEXT instead 
mysql[Jmysql[JCREATE TABLE test( 

“Да VARCHAR(65532) 

-0) CHARSET-UTF8 ENGINE-InnoDB; 


ERROR 1074(42000):Column length too big for column'a'(max-21845);use BLOB or TEXT instead 


ООООООООМАКСНА Пе 55 3 200000000000 0000 тахроооооо 
О0000000000000000УАКАСНААОМО00МО00000000000000 
УАВСНАВ  ШИЛЦӨЭЭЗЭГ ШИГ 


О00000000МуЅОЦ 0000000655 5000000МАВСНАКОДОДООООО 
Пи 


mysql[JCREATE TABLE test2( 

“Да МАВСНАВ(22000), 

-[]b МАВСНАВ (22000), 

-Пс МАВСНАВ (22000) 
-[J)CHARSET-latinl ENGINE-InnoDB; 


ERROR 1118(42000):Row size too large.The maximum row size for the used table type,not counting BLOBs,is 65535.You have to change 
some columns to TEXT or BLOBs 


3UUUU00066000UUUInnoDBUUUUUUUU000000UUUUU62>2320000 
UUUUUU0UInnoDPBUUUUU0016KBUU0163840UUUUU0062232UUUUU 
UUU000U0U0UUInnoDBUUUUUUUUUUUU0U00UUB-tree nod ertt inpr] 
UUUUUUUUUUUUncompress В ОВДОДО00000000 


ту541ДСВЕАТЕ TABLE t( 

“Да VARCHAR(65532) 

-0) ЕМСІМЕ=Іппорв CHARSET-latinl; 
Query ОК, Ө rows affected(0.15 sec) 
mysql[JINSERT INTO t 

-[JSELECT REPEAT('a',65532) ; 

Query OK,1 row affected(0.08 sec) 


Records:1 Duplicates:0 Warnings:0 


UUUUUU00000000UaUUU6e> 5320УАКСНААОП01000000а00065 
532000000000Пру іппоао page іп'о п ООДООО000000000 


[rootGnineyou0-43 mytest]£py innodb page info.py-v t.ibd 


page offset 00000000,page ТуреПЕ је Space Неадег 


page offset 00000001, раде type[JInsert Buffer Bitmap[] 


page offset 00000002, раде type[]FPile Segment іподеП 


page offset 00000003, раде type[JB-tree Node[],page level[]0000[] 


page offset 00000004,page type[JUncompressed BLOB Page[] 


page offset 00000005,page type[JUncompressed BLOB РадеП 


page offset 00000006,page type[JUncompressed BLOB РадеП 











page offset 00000007,раде type[JUncompressed BLOB РадеП 
Total number of page:8: 

Insert Buffer Вїїтар:1 

Uncompressed BLOB Page:4 

File Space Header:1 

B-tree Node:1 


File Segment inode:1 


D000000000000000000000B-tree Модеп aan du 
Uncompressed BLOB Page0UU000000000062232000000000000 
UUU00BLOBUUUUUUUUUU0U000000000000000hexdumpbUUUUUU 
UUUUUUc00000000 


0000c000 67 се fc Ob 00 00 00 03 ff ff ff ff ff ff ff ҒҒ|............... 
0000c010 00 00 00 ба ба 49 cO 89 45 bf 00 00 00 00 00 00|....1...Е....... 
0000c020 00 00 00 00 00 сз 00 02 03 a7 80 03 00 00 00 00|................ 
0000c030 00 80 00 05 00 00 00 01 00 00 00 00 00 00 00 00|................ 
0000с040 00 00 00 00 00 00 00 00 O1 al 00 00 00 сЗ 00 06|................ 
0000c050 00 02 00 #2 00 00 00 c3 00 00 00 02 00 32 01 00|............. 2..| 
0000c060 02 00 14 69 бе 66 69 Gd 75 ба 00 02 00 Ob 00 00|...infimum...... 
0000c070 73 75 70 72 65 6d 75 ба 14 сз 00 00 00 10 ff fO|supremum........ 


0000c080 00 00 00 6 2b 00 00 00 00 51 4b 06 80 00 00 OO|....+....QK..... 


0000c090 


0000c0a0 


0000c0b0 


0000c0c0 


0000c0d0 


0000c0e0 


0000c0f0 


0000c100 


0000c110 


0000c390 


0000c3a0 


01 


61 


61 


61 


61 


61 


61 


61 


61 


61 


00 


10 


61 


61 


61 


61 


61 


61 


61 


61 


61 


00 


61 


61 


61 


61 


61 


61 


61 


61 


61 


00 


00 


61 


61 


61 


61 


61 


61 


61 


61 


61 


00 


00 


61 


61 


61 


61 


61 


61 


61 


61 


61 


00 


61 


61 


61 


61 


61 


61 


61 


61 


61 


61 


61 


00 


00 


61 


61 


61 


61 


61 


61 


61 


61 


61 


00 


00 


61 


61 


61 


61 


61 


61 


61 


61 


61 


90 


90 


61 


61 


61 


61 


61 


61 


61 


61 


61 


84 


00 


61 


61 


61 


61 


61 


61 


61 


61 


61 


00 


00 


61 


61 


61 


61 


61 


61 


61 


61 


61 


90 


90 


61 


61 


61 


61 


61 


61 


61 


61 


61 


00 


00 


61 


61 


61 


61 


61 


61 


61 


61 


61 


26 


90 


61| -..ааааааааааааа | 


61| аааааааааааааааа | 


61| аааааааааааааааа | 


61| аааааааааааааааа | 


61| аааааааааааааааа | 


61 | аааааааааааааааа | 


61 | аааааааааааааааа | 


61| аааааааааааааааа | 


61| аааааааааааааааа | 


ШИШ 0х0000с093 0х0000с392ПШ  Ш L ЦМАВСНАВ 


062232000768UUUUUUprefixUuUUUUUUUaUUUUUUUUUUUUUUUUDUDUD 
UU000000Uncompressed BLOB РадерПОД00000000000004-4Г 


OOU 





InnoDB fT 


prefix 768bytes 


П 4-4 ПО 


BLUB Расе 


ПООБМАВСНААОО000000000000000000008498000000000000 
InnoDBUUUUUUUUUUUUUB+ Tee nmi ПИГ 
B+TreeUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUInnoDPBUUUUUUUUO 
Пи 


mySql[JCREATE TALBE t( 

“Да VARCHAR (9000) 

-П) ENGINE-InnoDB; 

Query OK,0 rows affected(0.13 sec) 
mysql[INSERT INTO t 

-QSELECT REPEAT('a',9000) ; 

Query OK,1 row affected(0.04 sec) 
Records:1 Duplicates:0 Warnings:0 
mysql[INSERT INTO t 

-QSELECT REPEAT('a',9000) ; 

Query OK,1 row affected(0.04 sec) 


Records:1 Duplicates:0 Warnings:0 


000000а00009090900000000000000000000000009099000000 
0UU000000UUUUUpy_innodb_page_infoUUUU0UUUUUUUU00UBLOBDU 
00 


[rootGnineyou0-43 mytest]#py_innodb page info.py-v t.ibd 
page offset 00000000,page type[]File Space Неадег 

page offset 00000001, раде type[JInsert Buffer Bitmap[] 

page offset 00000002,page type[]FPile Segment іподеП 

page offset 00000003, раде type[JB-tree Node[],page Теме 00000 


page offset 00000004, раде type[JUncompresse d BLOB Page[] 











page offset 00000005,раде type[JUncompresse d BLOB Page[] 


Total number of page:6: 


Insert Buffer Bitmap:1 


Uncompresse d BLOB Page:2 
File Space Неадег:1 
B-tree Моде:1 


File Segment 1поде:1 


ПП ОПру innodb page іп'о б ОДООООО000000000000000000 
000000000 


UUUUUU0000000000UUUUUUUVARCHARDOUUUUUUUUUUUBLOBUUUUU 
ШЕРІН ШАН УВО ИО E 
020000 


ту541ДСВЕАТЕ TABLE t( 

-Da varchar (8098) 

)ENGINE=InnoDB; 

Query OK,0 rows affected(0.12 sec) 
mysqLDINSERT INTO t SELECT REPEAT('a',8098); 
Query OK,1 row affected(0.04 sec) 

Records:1 Duplicates:0 Warnings:0 
mysqlJINSERT INTO t SELECT REPEAT('a',8098) ; 
Query OK,1 row affected(0.03 sec) 


Records:1 Duplicates:0 Warnings:0 


OUOpy_innodb_page_infoQQQU00t.!bdQQO000000000000000000 
ПІПППППВЕОВПППИПІМІСГОБОҒ SQL зегмет ПООРВАППООО 
їппорРВ 1 1  Г1МАВСНАВ 1501 5егуег магсћа МАХПЦ 


000 


[rootGnineyou0-43 mytest]#py_innodb page info.py-v t.ibd 
page offset 00000000, раде type[]File Space Header[] 


page offset 00000001, раде type[JInsert Buffer Bitmap[] 


page offset 00000002,page typeDFile Segment inode[] 

page offset 00000003,page type[JB-tree Node[],page LeveL000000 
page offset 00000000, раде type[]Freshly Allocated Pagel] 

page offset 00000000, раде type[]Freshly Allocated Pagel] 

Total number of page:6: 

Freshly Allocated Page:2 

Insert Buffer Вїїтар:1 

File Space Header:1 

B-tree Node:1 


File Segment inode:1 


UUU0U0UUUUUTEXTUBLOBUUUUUUUUUUUUUUUUUUUncompressed 
BLOB PageUUUUUUU00U00UUUUUUUUU000BLOBUUUUUUODD 
МАВСНАВОДОООООООООО0ОД000000 


ту541ДСВЕАТЕ TABLE t( 

“Да BLOB 

-П) ENGINE-InnoDB; 

Query OK,0 rows affected(0.12 sec) 
mysqlJINSERT INTO t SELECT REPEAT('a',8000) ; 
Query OK,1 row affected(0.03 sec) 

Records:1 Duplicates:0 Warnings:0 
mySql[JNSERT INTO t SELECT REPEAT('a',8000) ; 
Query OK,1 row affected(0.03 sec) 

Records:1 Duplicates:0 Warnings:0 
mysqLDINSERT INTO t SELECT REPEAT('a',8000) ; 
Query OK,1 row affected(0.01 sec) 

Records:1 Duplicates:0 Warnings:0 
mysqlJINSERT INTO t SELECT REPEAT('a',8000) ; 


Query ОК,1 row affected(0.06 sec) 


Records:1 Duplicates:0 Warnings:0 


UUUUUU0U0BLOBUUUUUUU00040UUU00080000000000 
py innodb page info[]TLDULIE ib d Om db dm bd DUdB LOB] 
00 


[rootGnineyou0-43 mytest]£py innodb page info.py-v t.ibd 
page offset 00000000,page type[]File Space Header[] 

page offset 00000001, раде type[JInsert Buffer Bitmap[] 

page offset 00000002,page type[]FPile Segment inode[] 

page offset 00000003, раде type[JB-tree Node[],page level[]0001[] 
page offset 00000004, раде type[JB-tree Node[],page level[]0000[] 
page offset 00000005,page type[JB-tree Node[],page level[]0000[] 


page offset 00000006,page type[JB-tree Node[],page level[]0000[] 











page offset 00000000, раде type[]Freshly Allocated Pagel] 
Total number of page:8: 

Freshly Allocated Page:1 

Insert Buffer Вїїтар:1 

File Space Header:1 

B-tree Node:4 


File Segment inode:1 


UUUUUU000BLOBUUUU0000000UUUUUUUUU0000UUUUUUUBLOBODD 
00000000000000000849880000000000000768000 


4.3.4 Согаргеввед рсупагт ПП 


InnoDB 1.0.x00000000000000file тогта ООДОДООО0000000000 
[Compact Кедипаап ПППАпе!орей ПП 
Ваггасиаа000Ваггасида0000000000000000Сотргеѕѕеар 
Dynamic 


00000000000008498В0000000000000000004-500000000000 
2000000000000000000# РааеП00000СотрасАеаџпдапі Д 
00000768000000 


InnoDB 行 
Д ў 


Off Page 


П 4-5 BarracudalUUUUUUU 


compressedUUUUUUUUUUUUUUUUUUUUUUUUUzlibUUU000000000 
ВГОВОТЕХ ПМАКСНАКОООООООБООООВОБООБНОБО 


4.3.5 СНАВ И 


UUUUVARCHARDOUUUUUUUUUUUUCHARUUUUUUUUUUOUUUUUUUODDU 
ОДООД00000000000000000000000000000000000СНАВ8О000000 


UUU0000000000000000000000000UiatinI0UU0UMySQL 4.1000 
ООСНВОМОДОМОООДОДООО0000000000000000000000000СНАА 
обобобобобобобоббббобобобово 


туза ЏСВЕАТЕ TABLE 1( 
-Па СНАВ(2) 

-П) CHARSET=GBK ENGINE-InnoDB; 
Query OK,0 rows affected(0.11 sec) 
mysql[INSERT INTO і SELECT'ab'; 
Query ОК,1 row affected(0.03 sec) 
Records:1 Duplicates:0 Warnings:0 
mysql[]SET NAMES СВК; 

Query OK,0 rows affected(0.00 sec) 
mysqlpINSERT INTO і ЅЕЕСТ'00'; 
Query ОК,1 row affected(0.04 sec) 
Records:1 Duplicates:0 Warnings:0 
mysql[INSERT INTO і SELECT'a'; 
Query ОК,1 row affected(0.03 sec) 


Records:1 Duplicates:0 Warnings:0 


[0000000070000068К000000000000000‘а5'0'00'00000000000 
000000 


mysql[JSELECT а, СНАВ LENGTH(a) , LENGTH (a) 


-ПЕВОМ 116; 


жжжжжжжжжжжжжжжжжжжжжжжжжжж;, рружжжжжжжжжжжжжжжжжжжжжжжжжжж 
а:ар 

CHAR ГЕМСТН (а) :2 

LENGTH (а) :2 

жжжжжжжжжжжжжжжжжжжжжжжжжжжд. рружжжжжжжжжжжжжжжжжжжжжжжжжжж 
a: 

CHAR ГЕМСТН (а) :2 


LENGTH(a) :4 


жжжжжжжжжжжжжжжжжжжжжжжжжжжЗ, рружжжжжжжжжжжжжжжжжжжжжжжжжжж 


CHAR LENGTH(a) :1 
LENGTH(a) :1 


3 rows in set(0.00 sec) 


ОПОПОСНАК 5ЕМСТН СНАК III I IILI ТАрт '00'0000000 
0200000000‘аб"0020000'00'0040000000НЕХ00000000000000 
ШИШ 


mysql[]JSELECT а,НЕХ(а) 

-ПЕВОМ 116; 

жжжжжжжжжжжжжжжжжжжжжжжжжжж;, рружжжжжжжжжжжжжжжжжжжжжжжжжжж 
а:ар 

НЕХ(а) :6162 

жжжжжжжжжжжжжжжжжжжжжжжжжжж?, рружжжжжжжжжжжжжжжжжжжжжжжжжжж 
а: ПО 

НЕХ (а) : CED2C3C7 


жжжжжжжжжжжжжжжжжжжжжжжжжжж . рружжжжжжжжжжжжжжжжжжжжжжжжжжж 


НЕХ(а) :61 


3 rows in set(0.00 sec) 


о00000000'аю'0000000х616200000'00'00хСЕр2С3С700000 
ОДООДОО00СНАВОДООООДООДОДОООООДООДУТР-80СНАВОТОДО 
ОДОО00000001 00000000000000З00000000000000000000 
СНАВОДОО00001ппо 0 ВОДООООДОООООООООДОДООДОО000000000 
ПООСНАКПОПОООООПОПОйехдипор По 16000 


0000c070 73 75 70 72 65 ба 75 ба 02 00 00 00 10 00 1с 00| ѕиргетит 
0000с080 00 00 56 2b 2b 00 00 00 51 52 da 80 00 00 00 2d|...++...QR.....- 
0000c090 01 10 61 62 04 00 00 00 18 ff 95 00 00 00 56 2b|..ab........... * 


0000c0a0 2c 00 00 00 51 52 db 80 00 00 00 2d 01 10 се d2|,...QR..... eaa 








0000cObO сз c7 00 00 00 00 00 00 00 00 00 00 00 00 00 00|................ 


00000000000 


#00000 

02/*[100000200СНАВО00000*/ 
00/*NULLQOO*/ 

00 00 10 00 1c/*Recoder Header*/ 
00 00 00 b6 2b 2b/*RowID*/ 

00 00 00 51 52 da/*TransactionID*/ 
80 00 00 00 2d 01 10/*Roll Point*/ 
61 62/%00'аб'%/ 

#00000 

04/*[100000400СНАВО00000*/ 
00/*NULLQOO*/ 

00 00 18 ff d5/*Recoder Header*/ 
80 00 00 56 2b 2c/*RowID*/ 

00 00 00 51 52 db/*TransactionID*/ 


80 00 00 00 2d 01 10/*Roll Point*/ 


c3 42 сз с7/%00'00'%/ 

#10000 

02/*[100000200СНАВО00000*/ 
00/*NULLOOO*/ 

00 00 20 ff b7/*Recoder Header*/ 
00 00 00 56 2b 2d/*RowID*/ 

00 00 00 51 53 17/*TransactionID*/ 
80 00 00 00 24 01 10/*Roll Point*/ 


61 20/%00'а'%/ 


ПОБООБОО ОО "по ОВОПОПОВОСНААОПОПООВООВООПООСНААОО0 
О000000000000000000000000000х2001ппорвоп0000000000 
О000нЕХОО000000000000000000000000000СНАКУАКСНАЋК 
ТИГ 


4,4 1пп0РВ 1 О 


UUUUUUUUUUUUUUUUUUUUUUIinnoDPBOUUUUUUUUUUUUUUUUUUUUUB- 
tree Node0000000000000000000UUUUUUUUUUUUUUUInnoDPBOUUDU 
00000000 


ПП іппоб ВООДОБООО0О000000000Му5ОСО000000000000 
InnoDBUUUUUUUUUUUUUUUUUUUUUUUIinnoPpBOUUUUUUUUUUFeterUb 
InnoDBUUUUUUUFeterUUUUUUUUUUUUUUUUUUInnoDBOUDU 
compactUUUUUUUUUUUU000000000UUUUUUUU00000UUUUUUUUUU 


InnoDBUUUUUUZU00UU00U4-60UU 
LIFile Неаде Ш 

L]Page Неаде 00 
ШіпћтипЅиргетит Records 
DUser Кесогаз О ШТ 
ОРгее 5расейг 00 

L]Page ОїгесїогуЦЦПЦППП 

DFile TrailerQQ000000 





File Header | 38 字 节 
Page Header нэ. 5684) 


Infimun + к Records 


行 记录 
Page 5176 


Free m 


D Directory 


File Trailer | 8 字 节 





П 4-6 їппорвВ III 


Пе Неаде Раде Header[]File Тайе 1 1 1 38156119 
D0000000000000000000Checksum000000B+00000000User 
Records[|Free 5расеПРаде Оігесіогуро0000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUU 


4.4.1 File Header 
File НеайдегПППППППППППППП4-3П8ПППППППППЗ8ёППП 


34 File Header 组 成 部 分 


Еме ў H 
FIL PAGE SPACE. | ч MySQL $ 04047 NN Y^ ИШ EZR) MySQL 
OR CHKSUM WA, 1001 checksum (А. (一 种 新 的 checksum 0) 


КПШ. ИН ль 0108, WRAN 
大 小 为 16KB， 屠 么 总 共有 65536 个 页 。FIL PAGE OFFSET ОЛ 
ИОН ШИ, ШИН ID А, ШОГ (10，1) 就 表示 得 
Ми 10 
FIL PAGE PREV | 4 | RR IG Be Tree ЦӨЛ 
FIL BAGENEXT | 4 | DU P DM Bt Tree ШЕ ШИ ИЛ 

FIL PAGE LIN V ШОН ИШИ (Log Sequence Number) 
той ҮШ, ШИЛ 4-4, 1E ABr, Я 
КА ИЗИ ИНЖ 

ИИ 2 МЛ, МОРЕ LON 
НЭГЭН ЭН 


FIL PAGE OFFSET] — 4 


г—— 


FIL PAGE TYPE 


FIL PAGE FILE. 
FLUSH LIN 


FIL PAGE ARCH. 
L0G NO OR SPACE} 4 | ЫЛ Ш TCR 
D 


ФМ modb ЛЭ 


Ж Ж 
FL PAGE Е: itti 
FL PAGE UNDO L0G шин 
HL PAGE NDE Л 
PL PAGE BUF FREE LIS ТІЛЕ | 
FL PAGE TYPE ALLOCATED ХИ 
FL PAGE BUF BMA vt ute l 
FL PAGE TYPE SW 1) 
FL PAGE ТҮРЕ ТАХ SYS ИШ 
FL PAGE TYPE Р HR mum 
FIL PAGE TYPE XDES ЕМ 
FL PAGE TYPE BLOB 000 BLOB f 


4.4.2 Раде Header 


ООРІТе НеадеПППРаде НеадегО000000000000000140000 
0000056000004-5000 


#45 Page Header 组 成 部 分 


名 f 


>+ 
а 
uut 


PAGE N DIR SLOTS | 2 


PAGE НЕАР ТОР ) 
PAGE N HEAP 

PAGE FREE 

PAGE GARBAGE ) 


PAGE LAST INSERT | 2 


PAGE DIRECTION 1 


PAGE № DIRECTION 1 


PAGE N RECS ) 
PAGE МАХ ТАХ ID 

PAGE LEVEL ) 
PAGE INDEX ID 


ў В 

(Е Page Directory ( 页 目录 ) 中 的 Slot (B) W “44.5 Page 
Directory” MERANA 

的 中 第 一 个 记录 的 指针 ， 记 录 在 页 中 是 根据 堆 的 形式 存 让 的 

ЭН ЭН ЭО, ШИИ ЕТЕН 

ODE ЭН НАЯ 

ЇЙ ӨШ Wilka il delet fag 711 的 沁 录 大 小 的 总数 

最 后 插入 记 录 的 位 置 

ИАЛ, ИН 

O PAGE LEFT (DU 

У PAGE RIGHT (0x02) 

D PAGE SAME REC (0409 

Û PAGE SAME PAGE (0504) 

У PAGE NO DIRECTION (0x05) 

ESET AR C 

VUE CR CR 

ШЙ АИИ, ІН ІШТЕ Secondary Index У X. 

ЧЇЙ S uuu А, xO Gd, IPLE О 

Ril ID, ЖАН Ма 


ЛЕ 
ШИНЭ! 

ІНШІ semen header, ТИЙ ЦИЕ ВЕ Во 
ЇЙ 


—— 


ШИ хола header, ИН 





4.4.3 Infimum[]Supremum Record 


Оіппо о ВООДООДООД000000000000000000000001п6 “о чи? ПП 
ОО0000000000005иргепчпа 000000000000000000000000000 
ОО000000000000Сотрас 000АКеаџпаапЦ00000000000000 

0004-7000! niimumfSupremum {if 


9 
- 
е 
9 
9 
м 
: 
ж 
c 
(Не 
с 
- 


В+ Tree 


Supremum Record 





0 4-7 Infinum[]|Supremum Record 


=ң 


4.4.4 User Record[]Free Space 


User RecordUUUUUU0U00000000000000000000UInnoDBODODODD 
UB+DUUUUUUU 


Free зраседрПОДОДООДО0000000000000000000000000000000 
ШШЕ 


4.4.5 Раде Directory 


Page Оігесёогур000000000000000000000000000000000000 
ПОДОД00000000005106500000000Дігесбогу 51055  ПОО00000000 
Орор0іппоовдроророробоо00біо пов вороробо0000000О5рагзе 
directory ДОДООД0000000000001пбплигабп, омупед 0001000 
5иргетит п омпеапш 1 08ШИ m un. омпеашиШ 
[408 10000000000000000000000000000 


155: 8 ИН 
[WI TIT CDI b Te Dg ТШ а ДО0000000000040000 
Пепо Л Паттет DIG 


ОрДіппоов)р00ОРаде Оігесоёгуро0000000000000000000000 
Піппорво0000000гесогаег header[]]next гесогадідродрдодрб 
ПППРаде Огестогу 1 Цгесогаег ћеадег п ownedr[T IDEE 


ПОООООООПОРаде Directory 


ОДООД008-0000000000000000000000000000000000000000 
ООПОПОПРаде Оігесёогуроо00000000000000000000000000000 
1 


4.4.6 Не Trailer 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUInnoDBOUODUDUD 
OUUUUUFIle Тгайег 00 


File TrailerQO00FIL_PAGE_END_LSNQOUO08000040000000 
checksumDU004000File Неаде РС PAGE 15МТ ШТ 
File Неадег ПРЕ! PAGE SPACE OR СНКбОМПЕ. PAGE 15МП 
00000000000сһескѕит00000ппорВПсһескѕито0000000 
О000000000000000000000п90 соггиргеа Пп 


О0000001тпорвоо00000000000000000000000000000 
СоггирідОДО00БІТе Тғайего0000000000000000000000000000 
innodb сһескѕитОО00000000000000 


MySQL 5.6.65000000000іппоаю checksum а!дог їл ШЇЇ 
Ш 1. спескбитт 1111 П011163211111 Jinnodb[]crc32|] 
none[Jstrict innodb[]strict crc32[]strict попеГ 


иппоа бор орВ сПпескбы 1 Icrc32[]MySQL 5.6.6 
бО00000Оспесквип ООО0000000іпподрорододрбо00000000 
спеск5ит 00 5016 ОООДОД00000МуЗ5О:000000000000поперо 
00000свескзитП 00 


strict *DUUUUUUUUUUUUUUUchecksumD00000000000000MySQL 
ОПОПООМу5ОГ. 5.6.6000000000strict_crc3200000000000000 
strict_crc3200000000U0UUUUUinnodbUcrc320UUUUUUUUUUUDUU 
UUU0000000000000000000mysql_upgrade0D0 


4.4.7 InnoDB|[J[ 1 1 1 


О0000000000000001ппорво000000000000000000000000000 
1 OU TEIL | 
OOL 


mysqLODROP TABLE IF EXISTS t; 
Query ОК,0 rows affected(0.04 sec) 

ту541ДСВЕАТЕ TABLE t( 

-Da INT UNSIGNED NOT NULL AUTO INCREMENT, 

-0b CHAR(10), 

-[JPRIMARY KEY(a), 

-П) ENGINE-InnoDB CHARSET-UTF8; 

Query OK,0 rows affected(0.00 sec) 
mysql[]ELIMITER$$ 

mysql[JCREATE PROCEDURE load t(count INT UNSIGNED) 
-ОВЕСІМ 

-DSET@c=0; 

-[WHILEGc[]count DO 

-[INSERT INTO t 

-QSELECT NULL, REPEAT (CHAR (97+КАМО ( ) *26) , 10) ; 
-QSET@c=@c+1; 

-DEND WHILE; 


-ПЕМО; 





-0$$ 


Query ОК,0 rows affected(0.00 sec) 


mysql[]DELIMITER; 


туза САН. load 1(100); 


Query ОК,0 rows affected(0.60 sec) 


mysql[]JSELECTa, bFROM t LIMIT 10; 


1|dddddddddd 


2|hhhhhhhhhh 


3|bbbbbbbbbb 


4|iiiiiiiiii 


5|nnnnnnnnnn 


6|4444444444 


7 | 0000000000 


8 | УУУУУУУУУУ 








9 | УУУУУУУУУУ 





10 | ууууууууум | 


10 rows іп set(0.00 sec) 


ПППППру. іппоар page то ШШ Ар Огй II III: 


[rootGnineyou0-43 mytest]#py_innodb page info.py-v t.ibd 
page offset 00000000,page type[]File Space Неадег 

page offset 00000001,page type[J]Insert Buffer Bitmap[] 

page offset 00000002,page type[]FPile Segment inode[] 

page offset 00000003,page type[]-tree Модей,раде level[]0000[] 


page offset 00000000,page type[]Freshly Allocated Pagel] 











page offset 00000000, раде type[]FPreshly Allocated Pagel] 


Total number of page:6: 


Freshly Allocated Page:2 


Insert Buffer Bitmap:1 


File Space Header:1 


В-їгее Моде:1 


File Segment 1п04е:1 


ОПОПОООППраде offset ЗГ ШП Ппехаагар ПО 0000 
ОДООД00000000000х0000с000016К"3--ОХСОООПДОО000000 
00 


0000c000 52 lb 24 00 00 00 00 03 ff ff ff ff ff ff ff ff|R.$............. 
0000c010 00 00 00 ба ба ед ac 93 45 bf 00 00 00 00 00 00|....j...E....... 
0000c020 00 00 00 00 00 dc 00 la да сб 80 66 00 00 00 00|........... Ба 
0000c030 04 a5 00 02 00 63 00 64 00 00 00 00 00 00 00 00|..... сада 
0000с040 00 00 00 00 00 00 00 00 01 ba 00 00 00 dc 00 00|................ 
0000c050 00 02 00 72 00 00 00 dc 00 00 00 02 00 32 01 00|............. 25. 
0000с060 02 00 1c 69 бе 66 69 ба 75 ба 00 05 00 Ob 00 00|...infimum...... 
0000c070 73 75 70 72 65 6d 75 6d 0a 00 00 00 10 00 22 00|supremum...... "т 
0000с080 00 00 01 00 00 00 51 ба ер 80 00 00 00 2а 01 10|...... Qm..... -. 
0000c090 64 64 64 64 64 64 64 64 64 64 да 00 00 00 18 00|4444444444...... 


0000c0a0 22 00 00 00 02 00 00 00 51 ба ес 80 00 00 00 24|"....... Qm..... - 





0000с000 01 10 68 68 68 68 68 68 68 68 68 68 ба 00 00 00|..hhhhhhhhhh.... 


9000с0с0 20 00 22 00 00 00 03 00 00 00 51 ба ed 80 00 00|."....... Qm.... 

0000с0ао 00 2d 01 10 62 62 62 62 62 62 62 62 62 62 ба 00|.-..bbbbbbbbbb.. 
0000c0e0 04 00 28 00 22 00 00 00 04 00 00 00 51 ба ee 80|..(."....... Qm.. 
0000c0f0 00 00 00 2d 01 10 69 69 69 69 69 69 69 69 69 69|...-..iiiiiiiiii 
0000c100 ба 00 00 00 30 00 22 00 00 00 05 00 00 00 51 6d|....0."....... От 
0000с110 ef 80 00 00 00 24 01 10 бе бе бе бе бе бе бе бе|..... -..nnnnnnnn 


0000c120 бе бе ба 00 00 00 38 00 22 00 00 00 06 00 00 00|nn....8."....... 


0000c130 51 ба 10 80 00 00 00 2d 01 10 71 71 71 71 71 71|0п..... -..444444 


0000с140 71 71 71 71 да 00 00 00 40 00 22 00 00 00 07 00|qqqq....@."..... 


0000с150 00 00 51 6d fl 80 00 00 00 24 01 10 6f 6f 6f 61|. .0м..... -..0000 








0000с160 6f б? 6f 6f 6f 6f да 00 04 00 48 00 22 00 00 00|оооооо....Н."... 


0000c170 08 00 00 00 51 ба 12 80 00 00 00 2d 01 10 79 79|....Qm..... -..УУ 


0000c180 79 79 79 79 79 79 79 79 ба 00 00 00 50 00 22 00|уууууууу....Р.". 


vu 


0000с190 00 00 09 00 00 00 51 64 13 80 00 00 00 2d 01 10|...... Qm..... -. 


0000с1а0 79 79 79 79 79 79 79 79 79 79 да 00 00 00 58 00|уууууууууу....Х. 


0000c1b0 22 00 00 00 ба 00 00 00 51 ба 14 80 00 00 00 24|"....... Qm..... - 


0000с1с0 01 10 76 76 76 76 76 76 76 76 76 76 да 00 00 00|..vvvvvvvvvv.... 








9000с140 60 00 22 00 00 00 Ob 00 00 00 51 ба 15 80 00 00|'."....... Qm.... 
0000с1е0 00 24 01 10 6b Gb 6b 6b 6b 6b 6b 6b бб бб ба 00|.-..КККККККККК. 
0000c1f0 04 00 68 00 22 00 00 00 Oc 00 00 00 51 ба 16 80|..h.".......Qm.. 
0000ffc0 00 00 00 00 00 70 Od 14 Oc 95 дс 04 Ob 85 ба fd|..... ранена а 


00007740 ба 75 09 ed 09 65 08 dd 08 55 07 cd 07 45 06 bd|.u...e...U...E..| 
0000ffe0 06 35 05 ad 05 25 04 9d 04 15 03 8d 03 05 02 74|.5...%......... М 


0000fff0 01 15 01 64 00 е5 00 63 95 ae 5d 39 ба ед ас 93|...т...с..19)...| 


ППППППЕИе неадет 38000 

052 1b 24 ООП ПСйескзит ПЛ 

000 00 00 ОЗППППППППОППГ 

Uff ff 8: ad nO xffffffff[] 
Uff ff ff #000000000000000000000000х# 
[000 00 00 ба ба ед ас 93000LSN[] 

(145 Ы ]000090х45 670000 

000 00 00 00 00 00 ООПППППППППП 





000 00 00 асПППППӘРАСЕ IDO 


ПППППППРаде Header[|[ IILI File TrailerQQ000 File Тгайе 000 
File Неадет 000О0ОООООООбА не TrailerQ80000 


95 ае 54 39 ба ед ас 93 


(195 ae 54 39 СпесКкзип ПППсһесквбитППІҒ е Header 
| слеск5ит 11 


Оба е0 ac 923 ШШ  ЕНе Неадег 001530400000 


UU0026000UPage HeaderU0000000000Page Headertin ind 
UUUUUUUUUUUUUUUDU 


Раде Неадег(56 bytes): 

PAGE М DIR SLOTS-0x001a 

PAGE НЕАР TOP-0x0dcO 

PAGE N HEAP-0x8066 

PAGE FREE-0x0000 

PAGE GARBAGE-0x0000 

PAGE LAST INSERT-0x0da5 

PAGE DIRECTION-0x0002 

PAGE N DIRECTION-0x0063 

PAGE N RECS-0x0064 

PAGE MAX TRX ID-0x0000000000000000 
PAGE LEVEL-00 00 

PAGE INDEX ID-0x00000000000001ba 
PAGE BTR SEG LEAF-0x000000dc0000000200f2 


PAGE ВТК SEG ТОР-0х0000004с000000020032 


PAGE М DIR 510Т5-0х001аПППРаде Оігесёогур2600000000 
2000000000х0000#с400х0000##700000000 


0000ffc0 00 00 00 00 00 70 Od 14 Oc 95 Oc Od Ob 85 ба fd|..... ранае 
900007740 ба 75 09 ed 09 65 08 dd 08 55 07 cd 07 45 06 bd|.u...e...U...E..| 
0000ffe0 06 35 05 ad 05 25 04 9d 04 15 03 8d 03 05 02 74|.5...%......... М 


0000fff0 01 15 01 64 00 е5 00 63 95 ae 54 39 ба ед ac 93|...т...с..19)...| 


PAGE HEAP ТОР-ОХОаСОПООООО0О0000000000 
0хс000--0х04с0-40хсасог ророророробородорбрророро0 
Ши 


0000cdb0 00 00 00 2d 01 10 70 70 70 70 70 70 70 70 70 70|...-..pppppppppp | 
0000cdc0 00 00 од 00 00 од 00 од 00 00 00 00 од 00 00 00|................ | 
0000с440 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00|................ | 


0000cde0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00|................ | 


PAGE М НЕАР-0х8066 ППП Сотрас | I( I J  0Хх08021 | 


000 Ведипаапі000000200000000000000001піпітипо 
5иргетигарр00000х8066-0х8002 =0х64000000000000 1 000 


OUL 


РАСЕ_ГВЕЕ=0х000000100000000000000000000000000000 
ПОП 


PAGE САВВАСЕ-ОХОО00ОО00000009000000000000000000 
00000090 


PAGE LAST ІМЅЕКТ=ОхОдаѕ0000000000000000000000000 
0хс0000--Ох0аа5-Охсаа5П 1010000 


0000cda0 00 03 28 Ғ2 сь 00 00 00 64 00 00 00 51 бе 4e 80|..(.....d...QnN. 
0000cdb0 00 00 00 24 01 10 70 70 70 70 70 70 70 70 70 70|...-. .рррррррррр | 


0000cdc0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00|................ | 


00000000000а00019900000000000000000000000000000000 
О000000000 


PAGE_DIRECTION=0x0002 Д00000000000000000000 
PAGE ОІВЕСТІОМПДОДОДОДОХОООО2Г 


PAGE_N_DIRECTION=0x006 ЗПОПОДОООПОДОДООО0О00000000 
00000100000000000990 


PAGE М ВЕС5-ОХ0064ПДО000000000100р00000 
PAGE М НЕАРООПОРАСЕ М НЕАРПОПОО00000000000000000 
0000000х8066П 


РАСЕ_ГЕУЕЕ=0х0000000000000000000000000008 +000000 
008 +00000000х000 


PAGE INDEX 10-:0х500000000000001раш ШОГ 


ОДОДО00ПРаде Неаде ПОПОПОПОПООООООБОВОООтпоб BET 
Пи 


0000с050 00 02 00 72 00 00 00 dc 00 00 00 02 00 32 01 00|............. 2..| 
0000с060 02 00 1с 69 бе 66 69 ба 75 ба 00 05 00 Ob 00 00|...infimum......| 


0000c070 73 75 70 72 65 ба 75 ба да 00 00 00 10 00 22 00|supremum......".| 


UU0xc052E0U0xc077Z0U0UUUU0UUUUUUUUUUUInnoPBOUUUUUUUUUUDUU 
D0000000Chard800000000000D00000000000000000000000000 


#1п 1 тит 000 

01 00 02 00 1c/*recorder header*/ 

69 бе 66 69 ба 75 ба 90/“ПОПОПООПОПОПОБОВОТ и 1тит0 0000 
/*0x00000*/ 

#биргетит 0000 


05 00 05 00 00/*recorder header*/ 


73 75 70 72 65 ба 75 69/#000000000000000005чр гетит / 


uu тит 1 rrecorder ћеадет 0000000000 1<П00000 
000000000000000000000хс063+0х001<000хс070хс0710 
О00000000000000000000000000 


0000с070 73 75 70 72 65 6d 75 6d да 00 00 00 10 00 22 00| ѕиргетит...... Бе 
0000с080 00 00 01 00 00 00 51 64 ер 80 00 00 00 24 01 10|...... Qm..... -.. 
0000c090 64 64 64 64 64 64 64 64 64 64 да 00 00 00 18 00|4444444444...... | 


0000c0a0 22 00 00 00 02 00 00 00 51 ба ес 80 00 00 00 24|"....... Qm..... - 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


/*000000*/ 

90 00 00 01/*00000000000000000ROWIDOO0a001*/ 
00 00 00 51 64 eb/*Transaction ID*/ 

80 00 00 00 2d 01 10/*Roll Pointer*/ 


64 64 64 64 64 64 64 64 64 64/*b[]]]]' aaaaaaaaaa' */ 


0000000000000 


mysql[JSELECT a,b,hex(b)FROM t ORDER ВУ а LIMIT 1; 
%---%------------ %-------------------------------- - 
|a|b|hex(b) | 

%---%------------ %-------------------------------- - 
11| dddddddddd | 64646464646464646464 | 
%---%------------ %-------------------------------- - 


1 row іп 561 (0.00 sec) 


UURecorder HeaderUUUUUUU0000000000000000000000000UD 
ППРаде HeaderUPAGCE_PREVUPACE МЕХТПОО00000000000000 
ШппоОВПППП ПЕН 


ППОПРаде Directory[ 1 0 1 10х00001с4 10х00001717 [JLI] 
Page Шїгестогуй ПП 


0000ffc0 00 00 00 00 00 70 Od 14 Oc 95 Oc Od Ob 85 ба fd|..... Вака 
00007740 ба 75 09 ed 09 65 08 dd 08 55 07 cd 07 45 06 bd|.u...e...U...E..| 
0000ffe0 06 35 05 ad 05 25 04 9d 04 15 03 84 03 05 02 74|.5...%......... М 


0000fff0 01 15 01 64 00 е5 00 63 95 ае 54 39 ба ед ас 93|...m...c..19j...| 


ПППППОПРаде DirectoryQQ000000000200000000000 6300000 
0000000хс063000 700000000000000000хс079000000000000 
ППїпйтитЦ[5иргетит[ППППППРаде Directory 000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUInnoDBUOUUUU0U0000000D0 
[Recorder Header[]n_ownedUUUUUUUUUUInnoDBUUUUUUUUUaL] 
50000000000Раде Огескогудррооооооооороооо e50000000 
000000хс0е5п 


0000с0е0 04 00 28 00 22 00 00 00 04 00 00 00 51 ба ее 80|..(.".......Qm.. 
0000c0f0 00 00 00 24 01 10 69 69 69 69 69 69 69 69 69 69|...-..1111111111 
0000с100 ба 00 00 00 30 00 22 00 00 00 05 00 00 00 51 6d|....0."....... Qm 
0000с110 ef 80 00 00 00 2d 01 10 бе бе бе бе бе бе бе бе|..... -..nnnnnnnn 
0000c120 6e 6e 0a 00 00 00 38 00 22 00 00 00 06 00 00 00|nn.... Si enu ced 


0000с130 51 ба 10 80 00 00 00 2d 01 10 71 71 71 71 71 71|0п..... -..444444 








0000с140 71 71 71 71 Oa 00 00 00 40 00 22 00 00 00 07 00|qqqq....@."..... 


00000000000400000000600000000005000Весога Неааег 04 
00 28 00 221 ПАП п омпедп ПИГ 4n Da 
UUUU00000Urecorder пеааег ПИ П  0х0022ПП 1 
Охс10700000000000050000 


UUUUUUUUUU000UUUUUUUUUUU00UUUUUUUUUUU00UUUInnoDPBUUD 
00000000000 


4.5 Named File Formats 


UUInnoDBUDOOU0000U0000000U00U00UU00U000000000UInnoDB 
1.0.хПО00000000000000000000000000# радерррр00000000 
О0000000000000000000000000ппорв 1.0.х00000іппо08000 
Прматеа File Рогтлав5 ДОООООДД000000000000 


ілпо08000001.0.х0000000000681е тогта  ПППАлееіореП( 1 1 
DDO00000000BarracudaD00000000000000000000004-8000 

Ваггасийа ПППОПАтеорейПППОПОООПАт*еюрей 1 Сотрас: 
ПВедчдап ТШ ЦВаггасиаа ПППШППАПе оре ПВ 
00000000 Сотргевеагрупатнкс 000 







Barracuda Flle Format 


Antelope File Format 


0 4-8 0000 








InnoDB PluginQOO000000000000IinnoDBOO0000000000000000 
[0000000000000000Арр!е000000000000000000000000000 
0000000000000 


П0іппоаю file formatUUUUUUU0U000000000000000000UInnoDB 
0000000000 


mysql[JSELECTGGversionNG; 

жжжжжжжжжжжжжжжжжжжжжжжжжжж;, гоужжжжжжжжжжжжжжжжжжжжжжжжжжж 
@@version:5.1.37 

1 row in set(0.00 sec) 

mysql[JSHOW VARIABLES LIKE'innodb_version'\G; 
жжжжжжжжжжжжжжжжжжжжжжжжжжж;, гоужжжжжжжжжжжжжжжжжжжжжжжжжжж 
Variable папе: 1 ппойЬ version 

Value:1.0.4 

1 row in set(0.00 sec) 

mysql[JSHOW VARIABLES LIKE'innodb file format'NG; 
жжжжжжжжжжжжжжжжжжжжжжжжжжжу, гоужжжжжжжжжжжжжжжжжжжжжжжжжжж 
Variable пате: 1 пподЬ file format 

Value: Barracuda 


1 row in set(0.00 sec) 


UUinnodb Пе ғогта сһеск000001ппорво000000000000000 
ПООМО00000000000000000000000000000000000 


InnoDB:Warning:the system tablespace is іп а 


file format that this version doesn't support 


4.6 [| 


4.6.1 0000 


1 ETE TETTE TL] 
UUUU00000000000000000000000000UUUUUUUUUUconstraintDD 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 


UUUU000000000000InnoDB000000000000000Primary Keyl] 
Unique КеуДООООДО000000000000000000000000000 


ОО000000000000000000001тпорвопо00000000000000000000 
00 


ОУбО0О0000000000000000000 
DUUUForeign Кеу ПП 

“ПИ 
DUUUUUUPEFAULHUUUUUUUUUUUUUUDUDU 


000000000000000077908000000000000000000000000000 
обобобоббобобово 


ПОппорво000000000000000000 
L]Primary Key 





L]Unique Key 
L]Foreign Key 
LIDefault 





LINOT NULL 


4.6.2 [MII 
0000000000000000 
00000000000 

ОППАПЕВ ТАВЦЕДОДОДООГО 


UUnique КеуйПОПОПОООПОБОПОООПОСКЕАТЕ UNIQUE ІМОЕХПО 
QO0000000000000000DPRIMARYDODDUnique KeyUUUUUUUUUUUU 
UUUU000000000Unique КеуППППЕогеїдп Key ct ibn o 
1 


пуза! ШСВЕАТЕ TABLE и( 
-Did INT, 

-Ппате VARCHAR(20), 
-019 сага CHAR(18), 


-ОРАТМАВУ КЕҮ(14), 





-[JUNIQUE KEY (папе)); 

Query OK,0 rows affected(0.16 sec) 
mysql[JSELECT constraint name,constraint type 
-[JFROM 

-Dinformation schema.TABLE CONSTRAINTS 


-QWHERE table schema-'mytest'AND table пате='и' VG; 


constraint name:PRIMARY 

constraint type:PRIMARY KEY 

жжжжжжжжжжжжжжжжжжжжжжжжжжж 2. гоу“жжжжжжжжжжжжжжжжжжжжжжжжжж 
constraint пате: пате 

constraint Туре: UNIQUE 


UUUUUUUUUU00U0UUUUUUUUUUUPRIMARYUOUUUUUOUUUUUUUUUUUUU 
UUUUUUALTER TABLEUUUUUUUUUUUUUOUUUUUUUUUUUUUU00: 


mysql[JALTER TABLE u 

-[JADD UNIQUE KEY ик id card(id card); 

Query OK,0 rows affected(0.19 sec) 

Records:0 Duplicates:0 Warnings:0 

mysql[JSELECT constraint папе, сопзёгаіпі type 

-[JFROM 

-ДіпТогтаїіоп schema.TABLE CONSTRAINTS 

-ОМНЕВЕ table schema-'mytest'AND table пате= 'и' VG; 

六 六 六 六 六 六 六 六 六 冰冰 六 六 冰冰 六 六 六 六 六 六 六 站 六 六 六 六 了 гружжжжжжжжжжжжжжжжжжжжжжжжжжж 
constraint пате: РКТМАКУ 

constraint Туре: РКТМАКУ KEY 

ok ok e o FF FF KK KK KK k2, груржжжжжжжжжжжжжжжжжжжжжжжжжж 
constraint_name:name 

constraint type:UNIQUE 

Жж ЖЖЖЖЖЖЖЖЖ ЖЖЖ ЖЖЖ ЖЖЖЖЖЖЖЖЖЗ — рружжжжжжжжжжжжжжжжжжжжжжжжжжж 
constraint name:uk id сага 

constraint type:UNIQUE 


3 rows in set(0.00 sec) 


0UU0UForeign Кеу00000000Рогеідп КеуДОООД00000000000000 
ОПОПОРО 


mysql[JCREATE TABLE р( 
-Did INT, 
-[u id INT, 


-[PRIMARY KEY(id), 


-[FOREIGN КЕУ(и id)REFERENCES р(19)); 

Query ОК,0 rows affected(0.13 sec) 

mysql[JSELECT constraint name,constraint type 

-[JFROM 

-[nformation schema.TABLE CONSTRAINTS 

-QWHERE table schema-'mytest'and table_name='p'\G; 
жжжжжжжжжжжжжжжжжжжжжжжжжжж;, рружжжжжжжжжжжжжжжжжжжжжжжжжжж 
constraint пате: РКТМАКУ 

constraint Туре: РКТМАКУ KEY 

жжжжжжжжжжжжжжжжжжжжжжжжжжжд. рружжжжжжжжжжжжжжжжжжжжжжжжжжж 
constraint пате:р ibfk 1 

constraint Туре: РОКЕТОМ KEY 


2 rows in set(0.00 sec) 


ПОДОДО000Оіпбогиллабіоп 5спета ПППТАВСЕ CONSTRAINTST[] 


UUUUMy>QLUUUUUUUUUUUUForelgn keyUUUUUUUUUUUUUUUUD 
КЕРЕВЕМТИАЕ_СОМ$5ТВА!ИМТ$000000000000000000 


mysql[]SELECT*FROM 

-[linformation schema.REFERENTIAL CONSTRAINTS 
-QWHERE constraint schema='mytest'\6G; 
жжжжжжжжжжжжжжжжжжжжжжжжжжж;, рружжжжжжжжжжжжжжжжжжжжжжжжжжж 
CONSTRAINT CATALOG: NULL 

CONSTRAINT SCHEMA: test2 
CONSTRAINT МАМЕ:р ірік 1 

UNIQUE CONSTRAINT CATALOG:NULL 

UNIQUE CONSTRAINT SCHEMA:test2 

UNIQUE CONSTRAINT NAME:PRIMARY 

MATCH OPTION:NONE 


UPDATE RULE:RESTRICT 


DELETE RULE:RESTRICT 


TABLE NAME:p 


REFERENCED TABLE NAME:p 


1 row in set(0.00 sec) 


4.6.3 ППППППИП 


ОДООО000000Ргітагу KeyQUnique КеуДООООО00000000000000 
обобобобобоббобобово 


1 
1 
00008 


4.6.4 ППППППИП 


000000000Му$94]00000000000000000000000000000000000 
UUUUUUUUUUUNOT NULLUUUUUUUNULLUUMY>QLUUUUU0U0UUU0DUDU 
обобобобобобобоббобобобобово 


туза ШСВЕАТЕ TABLE а( 

-Did INT NOT NULL, 

-Пдате DATE NOT NULL); 

Query ОК,0 rows affected(0.13 sec) 

mysql[INSERT INTO а 

-[SELECT NULL, '2009-02-30'; 

Query ОК,1 row affected,2 warnings(0.04 sec) 

Records:1 Duplicates:0 Warnings:2 

mysql[]SHOW WARNINGS AG; 

жжжжжжжжжжжжжжжжжжжжжжжжжжж;, рружжжжжжжжжжжжжжжжжжжжжжжжжжж 
Level:Warning 

Code:1048 

Message:Column'id'cannot be null 
жжжжжжжжжжжжжжжжжжжжжжжжжжж?, рружжжжжжжжжжжжжжжжжжжжжжжжжжж 
Level:Warning 

Code:1265 

Message:Data truncated for column'date'at row 1 

2 rows in set(0.00 sec) 

mysql[]SELECT*FROM a\G; 

жжжжжжжжжжжжжжжжжжжжжжжжжжж;, рружжжжжжжжжжжжжжжжжжжжжжжжжжж 
14:0 

date:0000-00-00 


1 row in set(0.00 sec) 


QO00000000NOT МОШ орооопомон Л аасег 0000000 

[] 2009-02-300 0UU"UU0MysQLU0000000000000000warningUbU0 
000000000000000000000000Му591]00000000000000000 
000591 тодей ШОП 


mysql[JSET sql mode-'STRICT TRANS TABLES'; 
Query ОК,0 rows affected(0.00 sec) 
mysql[INSERT INTO a 

-[JSELECT NULL, '2009-02-30'; 

ERROR 1048(23000):Column'id'cannot be null 
mysql[INSERT INTO a 

-[JSELECT 1,'2009-02-30'; 


ERROR 1292(22007):Incorrect date value:'2009-02-30'for column'date'at row 1 


ПООООО5за! modeQQUSTRICT TRANS ТАВ ЦЕБ Му50ШГ III! 
UUUU000000000000000000000000000000000sql_mode000D00 
UUUUUUUUMy>QLUUUUD 


4.6.5 ЕМОМЦ5ЭЕТ | 


My>QLUUUUUUUUUCHECKOUUUUUUENUMU>ETDOOUUUUUUUUUUUU 
UUU00000000000000000000maleUfemaleUUUUUUUUUUUDU 
ЕМОМПО000000 


туза ШСВЕАТЕ TABLE a( 

-Did INT, 

-Пвех ENUM('male','female')); 
Query ОК,0 rows affected(0.12 sec) 
mysql[INSERT INTO а 

-QSELECT 1, 'female'; 

Query ОК,1 row affected(0.03 sec) 
Records:1 Duplicates:0 Warnings:0 
mysql[INSERT INTO а 

-DSELECT 2,'bi'; 

Query ОК,1 row affected,1 warning(0.03 sec) 


Records:1 Duplicates:0 Warnings:1 


UUUUUUU00UUUUUU0U000UUUUUU0000UUUUU0UUCHECKUUUUUUUUUDU 
00591 model 


mysql[JSET sql mode-'STRICT TRANS TABLES'; 
Query ОК,0 rows affected(0.00 sec) 
mysql[INSERT INTO а 

-DSELECT 2,'bi'; 


ERROR 1265(01000):Data truncated for column'sex'at row 1 


UUUUUUUUUU00U0UUUUUU0UUUUU000UUUUUUUCHECKkOUUUUUUUUUUU 
О00000000ЕМОМОЅЕТОООО000000000000000000000000000 


4.6.6 ПППППП 


1 III 
ШИ 


UUUUUUUUUUIN>ERTDDELETEDOUPDATEDUUUUUUUU00U>QLUUUUU 
ПООМУЗОЕ 5.о00000000000000000000000Муѕог 5.10000000 
1 


UUUUUUUUUCREATE TRIGGERTETDUTDSuperniniMySQu mid t] 
UUUUUUU 


CREATE 
[DEFINER={user|CURRENT_USER}] 
TRIGGER trigger_name BEFORE|AFTER INSERT|UPDATE| DELETE 


Ом tbl name FOR EACH ROW trigger stmt 


D00000000006000000000DINSERTOUPDATEDDELETEDBEFORE0 
AFTERUUUUUUBEFOREUAFTERUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUMy>QLUUUUUUFOR EACH ROWUUUUUUUUUUUUUUUUOUD 
ДОДОВ2ПРОВ EACH 5ТАТЕМЕМТОООООО 


ОДОООД0000000Му5ОР0ОДОДООО000000000000СНЕСКОДОООГО 
НИ 


ОДООД0000000000000000000000000000700007000000000000 
обобобобобобоббббобобово 


mysql[JCREATE TABLE usercas h( 
-[juserid INT NOT NULL, 
-Псавһ INT UNSIGNED NOT NULL); 


Query OK,0 rows affected(0.11 sec) 


mysql[INSERT INTO usercash 

-QSELECT 1,1000; 

Query ОК,1 row affected(0.03 sec) 
Records:1 Duplicates:0 Warnings:0 
mysql[JUPDATE usercash 

-П5ЕТ cash=cash-(-20)WHERE userid=1; 
Query OK,1 row affected(0.05 sec) 


Rows matched:1 Changed:1 Warnings:0 


UUUUU>QLOUUUUUUUUUUUUUU00UUUUUUUUUUUUU0UUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUU 


туза ШСКЕАТЕ TABLE usercash err Тод ( 
-Duserid INT NOT NULL, 

-Dold cash INT UNSIGNED NOT NULL, 
-Unew_cash INT UNSIGNED NOT NULL, 


-[juser МАВСНАВ (30), 





-Utime DATETIME); 


Query ОК,0 rows affected(0.13 sec) 


mysqlQDELIMITER$$ 


Query ОК,0 rows affected(0.00 sec) 


mysql[JCREATE TRIGGER tgr usercash update BEFORE UPDATE ОМ usercash 


-ОРОВ EACH ROW 


-ПВЕСТМ 


-DIF new.cash-old.cash[]0 THEN 


-[IINSERT INTO usercash err log 


-П5ЕГЕСТ old.userid,old.cash,new.cash,USER() , NOW() ; 


-[JSET new.cashzold.cash; 





-ЦЕМП IF; 


-ЦЕМП, 


-0$$ 


Query ОК,0 rows affected(0.00 sec) 


mysqlQDELIMITER$$ 


Query ОК,0 rows affected(0.00 sec) 


UDODDD0000000Dusercash_err_logDOg0000000000000000000000 
ПИГ ог. usercash ираасе П ВЕРОВЕП ПИН 
DO0000000000000000000000000000000000000000000000 
саѕЋ00000000000000000000чѕегсаѕћ_егг Іо9ПППППППП9ОІ 


000 


mysql[DELETE FROM usercash; 

Query OK,1 row affected(0.02 sec) 
mysql[INSERT INTO usercash 
-QSELECT 1,1000; 

Query ОК,1 row affected(0.03 sec) 
Records:1 Duplicates:0 Warnings:0 
mysql[JUPDATE usercash 

-[JSET сазћ=сазћ- (-20) 

-QWHERE userid-1; 

Query ОК,0 rows affected(0.02 5ес) 
Rows matched:1 Changed:0 Warnings:0 


mysqlDSELECT*FROM usercash\G; 


жжжжжжжжжжжжжжжжжжж ЖЖЖЖЖЖЖЖ] , роуржжжжжж 


userid:1 


cash:100 


1 row іп set(0.00 sec) 


mysql[JSELECT*FROM usercash err log VG; 


жжжжжжжжжжжжжжжжжжж ЖЖЖЖЖЖЖЖ] , роуржжжжжж 


userid:1 


old cash:1000 

new cash: 1020 

user: root@localhost 
time:2009-11-06 11:49:49 
Message:Column'id'cannot be null 


1 row іп set(0.00 sec) 


ОДОДО00000000000000000000Пиу5егсазі егг IlogUUUUUUUUUU 
О0005010000000000000000000000000000000000000000 


4.6.7 ПППП 


О00000000000МуѕЅО:ЦО00МуІЅАМОПО0000000000000000000 
О00000000001ппорврооо00000000000000000000 


[CONSTRAINT[symbol]]FOREIGN KEY 

[index папе] (index сої пате, ...) 
REFERENCES 161 name(index col папе, ...) 
[ОМ DELETE reference option] 

[ON UPDATE reference option] 

reference option: 


RESTRICT|CASCADE|SET NULL|NO ACTION 


ОООООООСКЕАТЕ ТАВСЕПООООПОООООПООООПАНТЕВ TABLEUUU 
UUUUUUUUUUUUUUUUUU 


mysql[JCREATE TABLE parent ( 

-[id INT NOT NULL, 

-[JPRIMARY КЕҮ(14) 

-П) ENGINE-INNODB; 

Query OK,0 rows affected(0.13 sec) 
mysql[JCREATE TABLE child( 

-014 INT,parent id ІМТ, 

-[JFOREIGN KEY(parent id)REFERENCES parent(id) 
-П) ENGINE-INNODB; 


Query OK,0 rows affected(0.16 sec) 


О000000000000000000000000000000№ ОЕГЕТЕПОМ UPDATE 
ОДОДООДОООРЕСЕТЕПОУРРАТЕДПООООООООООДООО0ОД000000 


LICASCADE 
LISET NULL 
LINO ACTION 





LIRESTRICT 


САЗСАРЕПООООООРЕСТЕТЕПОРБАТЕПОООДОООО0О0000000 
DELETEDUPDATEUUUSET МО ПОПООПООЕСЕТЕДЦОРОАТЕДООПО 
UUUUUUUUUUU0UNULLOUUUUUUUUUUUUUUUUNULLUUNO ACTIOND 
ОООООООЕСЕТЕПОРРАТЕПООООООООООООООООООКЕ5 ТРАСТООО 
ОДООРЕСЕТЕПОРОАТЕПООООООООДОООПОДООДОО00000000000М 
DELETE[JON ОРРАТЕЦЕЕБ ТА СТОООООООООО 


0000000000гасіе00000000000000дегепгеа сћескррророооо 
UU0>QHUUUUUUUUUUUUUUMy2>QLUUUUUUUUUUUUUUUImmediate 
checkQO0O0000000000000MySQLO000NO ACTIONURESTRICTD 
0000000 


ПОгас!е ПОПОПООООООООБОБООООООООБОБОБОб ппорврооооо 
UUUUUUU0000000000UUMicrosoft SQL Бегуег ПИ 
ОбобоббобободОбОВООООООБОБОБОВОБОй ей на а ПИ 
ПОПОПрагеп! га ООООПОПООП5НОУ/ CREATE ТАВТЕП I III 

по О ВО00000000000Прагепі 19 00000 


mysql[]SHOW CREATE TABLE child\G; 


Create Table:CREATE TABLE'child'( 

'id'int(11)DEFAULT NULL, 

'parent id'int(11)NOT NULL, 

KEY'parent id'('parent id'), 

CONSTRAINT'child ibfk 1'FOREIGN KEY('parent id')REFERENCES'parent'('id') 


)ENGINE-InnoDB DEFAULT CHARSET=utf8 


1 row іп set(0.00 sec) 


1 TL] 


00000000000Му594700000000000000000000000000000000 
020000000000000000 


пу5а15ЕТ foreign key сһескѕ=0; 
mysql[]LOAD DATA.... 


mysql[JSET foreign key checks-1; 


4.7 ПП 


UMysQLUU000000ViewDUUUUUUUUUUUUUSQLUUUUUUUU0U00000 
UUUUUpermanent tableQO00000000000000000000 


4.7.1 ШИШ 


1 С 
ОПОПООООППбазе table0000000000000000000UUUUUUUUUUUUU 
Пи 


My:>QLUU002.00UUUUUUUUUUUUUUUUUU 


CREATE 

[OR REPLACE] 
[ALGORITHM- (UNDEFINED | MERGE | ТЕМРТАВЕЕ } | 
[DEFINER={user|CURRENT_USER}] 

[SQL SECURITY {DEFINER| ІМУОКЕВ) 1 

VIEW view name[(column list)] 

AS select statement 


[WITH[CASCADED | LOCAL] CHECK OPTION] 


1 BID 
О00000000000000000000000ирааѓабіе view  ПИПМИТН 
CHECK ОРТІОМОППОООООООООООООООООООООВОО00000000: 


ту541ПСВЕАТЕ TABLE t(id INT); 
Query OK,0 rows affected(0.13 sec) 
mysql[JCREATE VIEW v t 

-ПА5 


-DSELECT*FROM t WHERE 14010; 


Query ОК,0 rows affected(0.00 sec) 
mysql[INSERT INTO v t SELECT 20; 
Query 0К,1 row affected(0.03 sec) 
Records:1 Duplicates:0 Warnings:0 
mysql[]SELECT*FROM v t; 


Empty set(0.00 sec) 


о000000000000і9010000%_#00000000000/902000000000000 
ОДООДООО00000000000000000000000УМІПТН CHECK ОРПОМЦ 
00 


mysql[JALTER VIEW v t 

-ПА5 

-QSELECT*FROM t WHERE 141110 

-ПМІТН CHECK ОРТТОМ; 

Query ОК,0 rows affected(0.00 sec) 
mysql[INSERT INTO v t SELECT 20; 


ERROR 1369(HY000):CHECK OPTION failed'mytest.v +" 


ООМу5ОСОООО000000000000000000000000000000000000000 
UUUUUUUUU 


My2>QLUUUDBAUUUUUUUUU>HOW ТАВЕЕЗОООООООПОБОООБОПО 
1 


mysql[]JSHOW TABLES\G; 


ППЫНОУ/ ТАВГЕБ ПИ ГУ #00000000000000000000000000 
[linformation 5сСпеташ ТАВ Ш  ШГ  ЦВА5Е ТАВГЕП 


UU>QLUUUUU 


mysql[JSELECT*FROM information schema.TABLES 
-ОМНЕВЕ table type-'BASE TABLE' 
-DAND table schema-database() VG; 
жжжжжжжжжжжжжжжжжжжжжжжжжжж;, рружжжжжжжжжжжжжжжжжжжжжжжжжжж 
TABLE CATALOG: NULL 

TABLE SCHEMA:mytest 

TABLE NAME:t 

TABLE TYPE:BASE TABLE 

ENGINE: InnoDB 

VERSION: 10 

ROW FORMAT: Compact 

TABLE ROWS:1 

AVG ROW LENGTH: 16384 

DATA LENGTH: 16384 

МАХ DATA LENGTH:O 

INDEX LENGTH: 0 

DATA FREE: 0 

AUTO_INCREMENT : NULL 
CREATE_TIME:2009-11-09 16:27:52 
UPDATE_TIME:NULL 

CHECK ТІМЕ: NULL 

TABLE COLLATION:utf8 general сі 
CHECKSUM: NULL 

CREATE OPTIONS: 


TABLE COMMENT: 


1 row іп set(0.00 sec) 


UUUUUUUUUUUULmMeta дата ШТ шїогтайоп зспеглай ПП 
МІЕМУ5П00000000000000000000009ейпег000000000000000 
ПОООООООМТЕМУ$ОВОВ 


mysql[]SELECT*FROM 

-ДіпТогтаїіоп schema.VIEWS 

-[WHERE table schema-database()VG; 
жжжжжжжжжжжжжжжжжжжжжжжжжжж;, рружжжжжжжжжжжжжжжжжжжжжжжжжжж 
TABLE CATALOG:NULL 

TABLE SCHEMA:mytest 

TABLE NAME:v t 

VIEW DEFINITION:select'mytest'.'t'.'id'AS'id'from'mytest'.'t'where('mytest'.'t'.'id'[]10) 
CHECK OPTION:CASCADED 

IS UPDATABLE:YES 

DEFINER: root@localhost 

SECURITY ТУРЕ:ОЕРІМЕВ 

CHARACTER SET CLIENT: latinl 

COLLATION CONNECTION: Latinl swedish сі 


1 row іп set(0.00 sec) 


4.7.2 ЇШ 


Oracle000000000 一 一 0U000000000000000000000UUUUUUUUUUU 
UUUUUUUUUU0U0UUUUUUOUUUUUUU00U0UUUUUUOUUUOINUUOUUUCROUFP 
8000000594 ]00000000000000000000000000000000000 
UUUU00000000000000000000000000UUMicrosoft SQL 5егует) 
ШИГ 


Uoracle0000000000000000000DD 
LIBUILD IMMEDIATE 
LIBUILD DEFERRED 


BUILD IMMEDIATEUUUUUUUUUUUUUUUUUUUUUUUUUUBUILD 
РОЕРЕВКЕОДООООДООДООО0ОО0ОО00000000000 


ПИ 
[0000000000000000000059400000000000000000000000 


ОДООД00000000000МЕООДООООДООООООДООДО0О0000000000000 
00 


ПОМ DEMAND 
ШОМ СОММІТ 


ON DEMANDUUUUUUUUUUUUUUUUUUUUON СОММІТОДОООО00000 
ОДБ МЕОДОДО0000000 


ШИ 
LIFAST 
LICOMPLETE 





LIFORCE 


ОМЕМЕВ 


РА5ТПОООО00000000000000000000СОМРГЕТЕОО0000000000 


О000000000ҒОАСЕПООПО00000000000000000000000000000 
ГАЗТОООИОООСОМРЕЕТЕППОПМЕМЕА 0000000000000 


My>QLUUUUUUUUUUU00U00UUUUUMy>QLUUUUUUUUUUUUUUUUUUDD 
О000000000000000000000003 ФЕМАМОДОДООООООООООО000 
1 


mysql[JCREATE TABLE Orders 
-0( 
-Погдег id ІМТ UNSIGNED NOT NULL AUTO INCREMENT, 
-Пргодисї name VARCHAR(30)NOT NULL, 

-Пргісе DECIMAL(8,2)NOT NULL, 

-Патоип t SMALLINT NOT NULL, 


-[PPRIMARY KEY(order id) 





-П) ENGINE-InnoDB; 


Query OK,0 rows affected(0.13 sec) 


mysql[INSERT INTO Orders VALUES 


-O(NULL, 'CPU',135.5,1), 


-Q (NULL, 'Memory' ,48.2,3), 


-O(NULL, 'CPU',125.6,3), 








-[(NULL, 'CPU',105.3,4) 





0; 


Query 0К,4 rows affected(0.03 sec) 


Records:4 Duplicates:0 Warnings:0 


mysql[JSELECT*FROM Orders\G; 


ргісе:135.50 

amount:1 

жжжжжжжжжжжжжжжжжжжжжжжжжжж. рружжжжжжжжжжжжжжжжжжжжжжжжжжж 
order 14:2 

product пате:Метогу 

рг1се:48.20 

amount :3 

ЖЖ k k k ЖЖЖ ЖЖЖ ЖЖЖЖЖЖЖЖЖЖЖЖЗ , рружжжжжжжжжжжжжжжжжжжжжжжжжжж 
огдег 19:3 

product папе: СРО 

рг1се:125.60 

amount:3 

жжжжжжжжжжжжжжжжжжжжжжжжжжждД. рружжжжжжжжжжжжжжжжжжжжжжжжжжж 
огдег 19:4 

product пате: CPU 

ргїсе:105.30 

amount :4 


4 rows in set(0.00 sec) 


ПИН ILI[I 


mysql[JCREATE TABLE Orders MV( 
-[Iproduct name VARCHAR(30)NOT NULL 
-П,рг се sum DECIMAL(8,2)NOT NULL 
-[], amount sum INT NOT NULL 

-[], price avg FLOAT NOT NULL 

-[],' orders cnt INT NOT NULL 


-П, UNIQUE INDEX(product name) 





0); 


Query OK,0 rows affected(0.13 sec) 


mysql[INSERT INTO Orders МУ 


-П5ЕГЕСТ product name 


-[], SUM(price),SUM(amoun t),AVG(price) 


-П, COUNT(*) 


-[JFROM Orders 





-[JGROUP BY product папе; 

Query 0К,2 rows affected(0.02 sec) 
Records:2 Duplicates:0 Warnings:0 
туза 

туза 


mysql[]JSELECT*FROM Orders MV\G; 


ОООБООООБОБОВОБОВОПОгдегв МУПООД МУООООБОПОВАЦОНО 
ОДООД000000000000000000000000000000000000М DEMAND 
ОСОБООООБОБОООВООВООБОООООБОСОМРЕЕ ТЕДООООООООБАЗТО 
UUU0U00000000000000000000000order 10000 


ОДОДОДОДОМ СОММІТОДОДОООО00000000000Огасіерд000000 
ОДОООДО0000000Му56єР000000000000000000000000000000000 
ПОгдего ДДООО00000000 


DELIMITER$$ 

CREATE TRIGGER tgr Orders insert 

AFTER INSERT ОМ Orders 

FOR EACH ROW 

BEGIN 

SET@old_ price sum-0; 

SET@old amount sum-0; 

SETQold price avg-0; 

SET@old_ orders спї-0, 

SELECT IFNULL(price sum,0),IFNULL(amount sum,0),IFNULL(price avg,0),IFNULL(orders cnt,0) 
FROM Orders MV 

WHERE product namezNEW.product name 

INTOGold price ѕит, @о19 amount sum,QGold price _avg,@old orders cnt; 
ЗЕТ@пем price sum=@old price ѕит+МЕМ.ргісе; 

ЗЕТ@пем amount sum=@old amount sum-NEW.amount; 

ЗЕТ@пем orders cnt=@old orders спічі; 

ЗЕТ@пем price ауд=апем price зит/апем orders cnt; 

REPLACE INTO Orders MV 

VALUES(NEW.product пате, @new price ѕит, @пем amount sum,@new price avg,Qnew orders cnt); 
END; 

$$ 


DELIMITER; 


ОДОДОДОД01М5ЕВТОДОДООДІМ5ЕВТОДОДОДО0000Огаевг5 МУПП III 
UUUU00000000000000000orders_MVDUDODUDD 


mysql(INSERT INTO Orders VALUES(NULL,'SSD',299,3); 

Query OK,1 row affected,1 warning(0.03 sec) 

mysql[INSERT INTO Orders VALUES(NULL,'Memory',47.9,5); 
Query OK,1 row affected(0.03 sec) 

mysql[]JSELECT*FROM Orders MV\G; 
жжжжжжжжжжжжжжжжжжжжжжжжжжж;, рружжжжжжжжжжжжжжжжжжжжжжжжжжж 
product пате: CPU 

рг1 се: 366.40 

amount sum:8 

price avg:122.133 

orders cnt:3 

жжжжжжжжжжжЖжжжжжжжжжжжжжжжж?, рружжжжжжжжжжжжжжжжжжжжжжжжжжж 
product name:Memory 

price:96.10 

amount sum:8 

price avg:48.05 

orders cnt:2 

Жж ЖЖЖЖЖЖ ЖЖЖ ЖЖЖ ЖЖЖ ЖЖЖЖЖЖЖЖЖЗ — рружжжжжжжжжжжжжжжжжжжжжжжжжжж 
product name:SSD 

price:299.00 

amount sum:3 

price avg:299 

orders cnt:1 


3 rows in set(0.00 sec) 


ОООБООБОБОБОВОБОПОПОгдегв МУПДОООООООД0О000000000 
2QLUUU00000000ON_COMMITUUUUUUUUUU0U0000orders00000 
ПОРРАТЕПРЕЕЕТЕПППЕПЦОВОВООДОРЕЕЕТЕПУРВАТЕППИПИООДЦО 
О0000000000 


UUUUUUUMy>QLUUUU0UUUUUUUUUUUUU0UMy>QLUUUUUUUUUUUU 
О000000000000000000чегу Кемугіге ПП ВП 
UUUUUUU 


4.8 (00 


4.8.1 ПП 


ОДООД0000000000000000001/9 побвОбО0000000000000 
МУТБАМПМОВООДОООДОДОООДООДООДОООООС5УПРЕРОВАТЕОП 
МЕВСЕПОДООООООООДОДОООООДОО00000000000000 


Музо Об. 1200000000000000000000000000000000000000 
ПИГ ЦЦ IEIDEIEILIETLI 
18 T TL] 


My2>QLUUUUUUUUUUUUUUU “О00000000 ”0UUUMy>QLUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
0000000000000Му$9100000000000 


ПООООО00000000000000000000 


mysql[]SHOW VARIABLES LIKE'%partition%'NG; 


ПППППППоОНОУУ/ РШСІМЅ5П000 


mysqLOSHOW PLUGINS\G; 


Name:partition 
Status:ACTIVE 


Type:STORAGE ENGINE 


9 rows іп set(0.01 sec) 


О000ВАППООО000000000000000000000000000000000000000 
ОО00000000000050:10000000000000000000000000000007Рр 
пи UU UU 

ШИ 000 


ООМу5ОСО000000000000000 


ОКАМО ЕПООООООДОООООО0О00000000000МУзОЇ 5.51 
RANGE СОЦОММ5П000 


LILIS ПОПОВА МО ЕООООПООН 5 ТОПОПОООООООМу5СЕ 5.50000 
LIST СОШУММ5Ї 


ННАЗНОО000000000000000000000000000000 
HIKE YOQUUUUMys 9000000000000 


18 0 
ПЇППЭОНПППП 


mysql[JCREATE TABLE t1( 
coll INT NOT NULL, 
со12 DATE NOT NULL, 


-Ucol3 INT NOT NULL, 





-[JUNIQUE КЕУ(со11,со12) 
-0) 


y 
-П 
-0 
0 
-Псо14 INT NOT NULL, 
D 
D 
-ПРАКТТТТОМ BY НА5Н(с013) 
D 





-[IPARTITIONS 4; 


ERROR 1503(НҮ000):А PRIMARY KEY must include all columns іп the table's partitioning function 


ОДООДО000МУССДООДО0ОО0000000000000000000000000000000 
0000 


туза  СВЕАТЕ TABLE %1( 

-Ucoll INT NULL, 

-Псо12 DATE NULL, 

-Ucol3 INT NULL, 

-Ucol4 INT NULL, 

-[JUNIQUE KEY(coll,col2,col3,col4) 
-П) 


-ПРАКТІТІОМ ВҮ НА5Н(с013) 





-ПРАКТІТІ0М5 4; 


Query OK,0 rows affected(0.53 sec) 


О0000000000000000000000000000000000000000050100000 
UUUUUUU 


СВЕАТЕ TABLE t1( 

coll INT NULL, 

col2 DATE NULL, 

col3 INT NULL, 

col4 INT NULL 
)engine=innodb 
PARTITION BY HASH(col3) 
PARTITIONS 4; 

CREATE TABLE t1( 

coll INT NULL, 


col2 DATE NULL, 


со13 INT NULL, 

col4 INT NULL, 
key(col4) 
)engine=innodb 
PARTITION BY HASH(col3) 


PARTITIONS 4; 


[1] 00000000000000000000000000000 
[2] 00000000000000000000000000000 


4.8.2 ЦИ 


1.ВАМСЕПП 


ПОБООБОООООБОВАМ 6 Е ООПООПООВООООНООНООСКЕАТЕ TABLE 
[000000019000000000190019000000290000190000190020000 
00021000 


СВЕАТЕ TABLE t( 

id INT 

)ENGINE=INNDB 

PARTITION BY БАМСЕ(14)( 

PARTITION p0 VALUES LESS THAN(10), 


PARTITION pl VALUES LESS THAN(20)); 


UUUU0000000000000000000000ibd0U00000U0UUUUUUUUUUUibd 
0000000006#Р#ро ірап#Р#р1 іра 


mysql[]system ls-lh/usr/local/mysql/data/test2/t* 
-rw-rw----1 mysql mysql 8.4K 7031 14:11/usr/local/mysql/data/test2/t.frm 
-rw-rw----1 mysql mysql 28 7031 14:11/usr/local/mysql/data/test2/t.par 


-rw-rw----1 mysql mysql 96K 7031 14:12/usr/local/mysql/data/test2/t#P#p0. ibd 





-rw-rw----1 mysql mysql 96K 7031 14:12/usr/local/mysql/data/test2/t#P#p1. іра 


UUUUUUUUU 


mysqLDINSERT INTO t SELECT 9; 
Query ОК,1 row affected(0.03 sec) 
Records:1 Duplicates:0 Warnings:0 


mysqlDINSERT INTO tSELECT 10; 


Query 0К,1 row affected(0.03 sec) 
Records:1 Duplicates:0 Warnings:0 
mysql[INSERT INTO t SELECT 15; 

Query 0К,1 row affected(0.03 sec) 


Records:1 Duplicates:0 Warnings:0 


000472001'900000000000019000000000000000000000000 
птогтаЧоп_5сПпетайПППРАКТИТОМ$00000000000000 


mysql[JSELECT*FROM information schema.PARTITIONS 
-QWHERE table schema-database()AND table name='t'NG; 
жжжжжжжжжжжжжжжжжжжжжжжжжжж;, рружжжжжжжжжжжжжжжжжжжжжжжжжжж 
TABLE CATALOG:NULL 

TABLE SCHEMA:test2 

TABLE NAME:t 

PARTITION NAME:pO 

SUBPARTITION NAME:NULL 

PARTITION ORDINAL POSITION:1 
SUBPARTITION ORDINAL POSITION:NULL 

PARTITION METHOD:RANGE 

SUBPARTITION METHOD:NULL 

PARTITION EXPRESSION:id 

SUBPARTITION EXPRESSION:NULL 

PARTITION DESCRIPTION:10 

TABLE ROWS:1 

AVG ROW LENGTH: 16384 

DATA LENGTH: 16384 

MAX DATA LENGTH: NULL 

INDEX LENGTH:0 


DATA РВЕЕ:0 


CREATE TIME:NULL 


UPDATE TIME:NULL 


CHECK TIME:NULL 


CHECKSUM: NULL 


PARTITION COMMENT: 


NODEGROUP : default 


TABLESPACE NAME:NULL 


жжжжжжжжжжжжжжжжжжжжжжжжжЖЖ2.. рружжжжжжжжжжжжжжжжжжжжжжжжжжж 


TABLE CATALOG: NULL 


TABLE SCHEMA: test2 


TABLE NAME:t 


PARTITION NAME:p1 


SUBPARTITION NAME:NULL 


PARTITION ORDINAL POSITION:2 


SUBPARTITION ORDINAL POSITION:NULL 


PARTITION METHOD:RANGE 


SUBPARTITION METHOD:NULL 


PARTITION EXPRESSION: id 


SUBPARTITION EXPRESSION:NULL 


PARTITION DESCRIPTION:20 


TABLE ВОМ5:2 


AVG ROW LENGTH:8192 


DATA LENGTH: 16384 


MAX DATA LENGTH:NULL 


INDEX LENGTH:0 


DATA ҒВЕЕ:0 


CREATE TIME:NULL 


UPDATE TIME:NULL 


CHECK TIME:NULL 


CHECKSUM: NULL 


РАВТІТІОМ СОММЕМТ: 
NODEGROUP:default 
TABLESPACE_NAME:NULL 


2 rows іп set(0.00 sec) 


ТАВГЕ_КОМУЅПОО000000000000000000000090100151000000 
О00000000ро0010000000ю10020000РАКТІТІОМ_МЕТНОРВО00 
UUUUUUUUUURANGED 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
My:>QLUUUUUUUUUUUUUUU00UUUUIUUU3000D0 


mysqlINSERT INTO t SELECT 30; 


ERROR 1526(HY000):Table has no partition for value 30 


UUUUUUUUUU00U0UUUUUUMAXVALUEUUUUUMAXVALUEUUUUUUUUU 
ООПОПОООг2ОППОМАХУА ЗЕ ДООООР2 ПО 


mysql[ALTER TABLE t 

-[JADD PARTITION( 

-[Jpartition p2 values less than maxvalue); 
Query OK,0 rows affected(0.45 sec) 
Records:0 Duplicates:0 Warnings:0 
mysql[INSERT INTO t SELECT 30; 

Query 0К,1 row affected(0.03 sec) 


Records:1 Duplicates:0 Warnings:0 


к НЫН 
sales[] 


mysql[JCREATE TABLE sales( 


-Птопеу INT UNSIGNED МОТ NULL, 


-Пдате DATETIME 


-П) ENGINE-INNODB 


-ПРАВТТТТОМ Бу RANGE(YEAR(date) ) ( 


-ПРАКТІТІОМ р2008 VALUE LESS ТНЕМ( 2009), 


-ПРАВТТТТОМ р2009 VALUE LESS ТНЕМ(2010), 


-ПРАВТТТТОМ р2010 VALUE LESS ТНЕМ(2011) 





0); 

Query OK,0 rows affected(0.34 sec) 

mysql[INSERT INTO sales SELECT 100,'2008-01-01'; 
Query 0К,1 row affected(0.03 sec) 

Records:1 Duplicates:0 Warnings:0 

mysql[INSERT INTO sales SELECT 100,'2008-02-01'; 
Query 0К,1 row affected(0.03 sec) 

Records:1 Duplicates:0 Warnings:0 

mysql[INSERT INTO sales SELECT 200,'2008-01-02'; 
Query ОК,1 row affected(0.04 sec) 

Records:1 Duplicates:0 Warnings:0 

mysql[INSERT INTO sales SELECT 100,'2009-03-01'; 
Query ОК,1 row affected(0.03 sec) 

Records:1 Duplicates:0 Warnings:0 

mysql[INSERT INTO sales SELECT 200,'2010-03-01'; 
Query 0К,1 row affected(0.03 sec) 


Records:1 Duplicates:0 Warnings:0 


UUU000000000salesUUUUUUUUUUUUUU200800000000DUDPELETE 
FROM sales WHERE date[]='2008-01-01'and date[]2009-01- 


01:00000200800000000000 


mysqlljalter table sales drop partition p2008; 


Query ОК,0 rows affected(0.18 sec) 


Records:0 Duplicates:0 Warnings:0 


0000000000000000000000000000029080000000000000 


ту541ДЕХРГАТМ PARTITIONS 
-П5ЕГЕСТЖЕКОМ sales 


-DWHERE date[]='2008-01-01'AND date[]='2008-12-31'NG; 


select type:SIMPLE 
table:sales 
partitions:p2008 
type:ALL 

possible keys:NULL 


key: NULL 


ПОЕХРГАІМ FARTITIONUUUUUUUUUUUUUUUU>QLUUUUUUUUU 
p2008U0U0UUUUUUUUUUUU 一 一 UUPartition Ргипт9 О00000000 
1 
00 


ту541ДЕХРЕАТМ PARTITIOENS 
-П5ЕГЕСТЖЕКОМ sales 


-ОМНЕВЕ date[]='2008-01-01'AND дафе['2009-01-01'\6; 


жжжжжжжжжжжжжжжжжжж ЖЖЖЖЖЖЖЖ] , роуужжжжжжж жжжжжжжжжжжжжжжжжжж ж 
19:1 

select Туре: ЅІМРІЕ 
table:sales 
partitions:p2008,p2009 
type:ALL 

possible keys:NULL 
key:NULL 

key_len:NULL 

ref :NULL 

rows:5 

Extra:Using where 


1 row in set(0.00 sec) 


ШИШ EIdate[] 2009-01-01“  4аец- 2008-12-32 ШЦ ЦПШ II! 
Up2008Up20090UUU000UUUUU0UUUUUUU000UUUUUUOUUUUUUUUUUUUU 
00594100 


[sales an bang pa ad ЇЇ 


mysql[JCREATE TABLE sales( 

-Птопеу INT UNSIGNED NOT NULL, 

-Пдате DATETIME 

-П) ENGINE-INNODB 

-ПРАКТТТТОМ by RANGE(YEAR(date) #100+МОМТН (date) ) ( 
-ПРАВТТТТОМ p201001 VALUES LESS THEN(201002), 
-ПРАВТТТТОМ p201002 VALUES LESS THEN(201003), 


-ПРАКТІТІОМ p201003 VALUES LESS ТНЕМ(201004) 





-0); 


Query ОК,0 rows affected(0.37 5ес) 


000005940000000000000000000000000000$9-10000000 
UUUUUUU 


ту541ДЕХРГАТМ PARTITIONS 
-П5ЕГЕСТЖЕКОМ sales 


-DWHERE date[]-'2010-01-01'AND date[]='2010-01-31'NG; 


partitions:p201001,p201002,p201003 
type:ALL 
possible keys:NULL 


key:NULL 


ПИГ ШИ р2010011р2010021р201003 ПИ 
ПОПОВА МО ЕООПОООПООПООУЕАКОПТО DAYSOL 

ТО SECONDS(QDUNIX ТІМЕЗТАМРОДОДОДООДООООО000000000 
ОДООО0000ТО РАҮ5Ц I 


mysql[JCREATE TABLE sales( 
-Птопеу INT UNSIGNED NOT NULL, 
-[date DATETO,E 

-П) ENGINE-INNODB 


-ПРАВТТТТОМ by range(TO DAYS(date))( 


-ПРАВТТТТОМ р201001 


-DVALUES LESS THEN(TO DAYS('2010-02-01')), 


-[PARTITION p201002 


-DVALUES LESS ТНЕМ(ТО DAYS('2010-03-01')), 


-[PARTITION p201003 


-DVALUES LESS THEN(TO DAYS('2010-04-01')) 





0); 


Query ОК,0 rows affected(0.36 sec) 


ШИ ILI 


mysqlEXPLAIN PATITIONS 

-[JSELECT*FROM sales 

-ПИНЕВЕ date[]-'2010-01-01'AND date[]-'2010-01-31'^G; 
жжжжжжжжжжжжжжжжжжжжжжжжжжж;, рружжжжжжжжжжжжжжжжжжжжжжжжжжж 
19:1 

select Туре: SIMPLE 

table:sales 

partitions:p201001 

type:ALL 

possible keys:NULL 

key:NULL 

key len:NULL 

ref :NULL 

rows:4 

Extra:Using where 


1 row in set(0.00 sec) 


2.1 І5ТПП 


СІБТОДОВАМОСЕДООДООООООООООО0000000000000 


тув41ДСВЕАТЕ TABLE t( 

-[a INT, 

-Db INT)ENGINE-INNODB 

-ПРАВТТТТОМ BY LIST(b)( 

-ПРАВТТТТОМ pO VALUES IN(1,3,5,7,9), 


-ПРАВТТТТОМ р1 VALUES IN(0,2,4,6,8) 





0); 


Query OK,0 rows affected(0.26 sec) 


ПООВАМСЕПИОППОПМУАЕУЕ$ LESS ТНАМПППИ$ТПОПОМАЕУЕ$ 
ІМОООО000000000000000000000000000000 


ту541(11М5ЕВТ INTO t SELECT 1,1; 
Query ОК,1 row affected(0.03 sec) 
Records:1 Duplicates:0 Warnings:0 
ту541(11М5ЕВТ INTO t SELECT 1,2; 
Query 0К,1 row affected(0.03 sec) 
Records:1 Duplicates:0 Warnings:0 
mysqlINSERT INTO t SELECT 1,3; 
Query OK,1 row affected(0.03 sec) 
Records:1 Duplicates:0 Warnings:0 
mysqLDINSERT INTO t SELECT 1,4; 
Query OK,1 row affected(0.03 sec) 
Records:1 Duplicates:0 Warnings:0 
mysqlSELECT table name,partition name,table rows 
-ПЕВОМ information schema.PARTITIONS 


-[WHERE table name-'t'AND table schema-DATABASE()NG; 


ЖЕНЕ], гоуркжжжжжжжжжжжжжжжжжжжжжжжжжж 


table name:t 

partition name:pO 

table rows:2 

жжжжжжжжжжжжжжжжжжж жжжжжжжж? | роуржжжжжжж жжжжжжжжжжжжжжжжжжж ж 
table пате: 1 

partition name:pl 

table rows:2 


2 rows in set(0.00 sec) 


000000000000000Му594 70000000000 


ту541(11М5ЕВТ INTO t SELECT 1,10; 


ERROR 1526(HY000):Table has no partition for value 10 


UUUUUIN>ERTIUUUUUUUUUUUUUUUUUU00UUMyI>AMUIinnoDBOUDUU 
ОДОООДОО0Мут5АМОДОООООДООООДООО0О0000000001ппо 08000 
ОДООД000000000000000000МУТ15АМОДОДООДООООСО 


тув41ДСВАТЕ TABLE t( 

-Da INT, 

-Db INT) ENGINE=MyISAM 

-ПРАВТТТТОМ BY LIST(b) ( 

-ПРАВТІТІОМ pO VALUES IN(1,3,5,7,9), 


-ПРАВТТТТОМ р1 VALUES IN(0,2,4,6,8) 





0); 


Query ОК,0 rows affected(0.05 sec) 


mysql[INSERT INTO t VALUES(1,2), (2,4), (6,10), (5,3); 


ERROR 1526(HY000):Table has no partition for value 10 


mysql[]JSELECT*FROM t; 


+------ +------ 十 


lalb| 


2 rows in set(0.00 sec) 


00000601900050300000000000000000102000204000000000 
ОДООД0000000000001п1 ne D вО00000000 


mysql[]TRUNCATE TABLE t; 

Query 0К,2 rows affected(0.00 sec) 

mysql[JALTER TABLE t ENGINE-InnoDB; 

Query OK,0 rows affected(0.25 sec) 

Records:0 Duplicates:0 Warnings:0 

mysql[INSERT INTO t УАЦЈЕ5 (1,2) ,(2,4) , (6,10), (5,3); 
ERROR 1526(HY000):Table has по partition for value 10 
mysql[]SELECT*FROM t; 


Empty set(0.00 sec) 


[00000000006019000000000000000000000490000000000000 
обобобобоббобоборро 


3.НА5НПП 


НАЅНОПО000000000000000000000000000000000000000000 
КАМСЕПИЅТОПООО000000000000000000000000000000НА5Н 
ПО00МУЅОЦТОООООО0000000000000000000000000000000000 
ПОООООООООО0000000000 


ОООНАНОООООООООООСКЕАТЕ ТАВІ.ЕППППППП“РАВТІТІОМ ВУ 
НАЗНЦехрг UUUUU expr” ООООДОООООООО000000000000 


МУЅОЦТООО00000000000000000000“РААТІТІОМ5 пига"ООООО 
питОО0000000000000000000000000000000РААТІТІОМП000 
О00000000020 


ОДОДО00000НА5НООО0ЮОО000006000 


СВЕАТЕ TABLE t hash( 

a INT, 

b DATETIME 

)ENGINE=InnoDB 

PARTITION BY HASH(YEAR(b)) 


PARTITIONS 4; 


0000000602010-04-01000006 hash ОДООДОО0000000000 


МОР (ҮЕАВ( "2010-04-01" )[]4) 
-M0D (2010,4) 


=2 


О00000000р2П00000000000000 


mysqlDINSERT INTO t hash SELECT 1, '2010-04-01'; 
Query ОК, 1 row affected(0.04 sec) 

Records:1 Duplicates:0 Warnings:0 

mysql[JSELECT table name,partition name,table rows 


-ПЕВОМ information schema.PARTITIONS 


4 rows іп set(0.00 sec) 


О000р20001000000000000000000000000000000000000000 
ҮЕАБКОПО0000000000000000000000000нА$5НПО00000000000 
UUUUUUUUUUUUUU 


MysSQLUUUUUUUUUULINEAR НА5НОДООООООООДОДООО00000000 
ООбОБОООБОБОБОБООНА S НООООПОБОБОООООНАЗ5НООНМЕАК 
НА5Н ШЛ  ШМЕАВ НАЗНППППЕ linear. пази ІШПЕ hash 


00000000000 


CREATE TABLE t linear hash( 

a INT, 

b DATETIME 

)ENGINE-InnoDB 

PARTITION BY LINEAR HASH(YEAR(b) ) 


PARTITIONS 4; 


0000 2010-04-01 ООООМузое ДОО000000000000000 


1111 1 1 101411 1012111МГ М-РОМУЕВ(21|/СЕ! ШМС(ҮО6СС(2|| 
пит)))=4[ 


ОБПООМ =УЕАВ('2010-04-01')[(\-1)=20 
оодобдо?г абоаоободоодадъ НОО000000000000000000 


mysql[INSERT INTO t linear hash SELECT 1, 2010-04-01", 
Query 0К,1 row affected(0.02 sec) 

Records:1 Duplicates:0 Warnings:0 

mysql[JSELECT table name,partition name,table rows 

-ПЕВОМ information schema.PARTITIONS 

-[JWHERE table schema-DATABASE() 

-DAND table папе-'і linear hash'^G; 
жжжжжжжжжжжжжжжжжжжжжжжжжжж;, рружжжжжжжжжжжжжжжжжжжжжжжжжжж 
table пате: linear hash 

partition name:pO 

table rows:0 

ok ok e KF 5F KF KK KK KK KK KK KK KKK KKK гружжжжжжжжжжжжжжжжжжжжжжжжжж 
table name:t linear hash 

partition пате:р1 

table rows:0 

ЖЖЖЖЖЖЖЖЖЖЖЖЖ ook 5 , гружжжжжжжжжжжжжжжжжжжжжжжжжж 
table name:t linear hash 

partition name:p2 

table rows:1 

жжжжжжжжжжжжжжжжжжжжжжжжжжжД. рружжжжжжжжжжжжжжжжжжжжжжжжжжж 
table пате: linear hash 


partition name:p3 


4 rows іп set(0.01 sec) 


LINEAR НА5НШ III IILI LLL III 
ОДООО0000000000НА5НОООООООООДОО0ОО000000000000000 


4.КЕУПП 


КЕҮПОПНАЅНОП000000000НАЅНОП00000000000000КЕҮ0000 
My2QLUUUUUUUUUUUUUUUNDB ClusterQ00MySQLOQ000MD5q0 
О000000000000МуѕЅОЦО0000000000000000000РА55УУОАР() 
О000000000 


туза СВЕАТЕ TABLE t Кеу( 
“Да ІМТ, 

-Пр DATETIME)ENGINE-InnoDB 
-ПРАВТТТТОМ ВУ KEY(b) 
-ПРАВТТТТОМ 4; 


Query ОК,0 rows affected(0.43 sec) 


UKEYUUUUUUUULINEARUUHA>HUUUUU00U0UUUUUUUUUUUU002O0D 
Upowers-oftwoUUUUUUUUUUUUUUUDUU 


5.COLUMNSII[| 


DUBBDBORANGETLIS ТОНА5НОКЕУОДООООДООООООД00000000 
[linterger[ ООО0О0О0О00О0ОО0ООООООООООООООУЕАКОО 

TO АҮ50ЦМОМТНО МУ5015.5 СОЦ УММЫ ЦШШ III) 
КАМСЕППОН$ ТОООДООДООСОСОММУ50ООООДООО00000000000000 
ОДООД00000000000000000ААМСЕСОСОММ5ДООООО0000000 
00 


СОСГОММ5ДД0000000000 


ЧОДОВОВОООИМТО$МАЕИМТЕТИММУИМТОВИСИМТОЕЕОАТО 
ОЕСІМАТООГОГО 


ОПОООООРАТЕПРАТЕ 1 МЕОООБООООБООБОО 


ОДОДООДОСНАВПУАВСНАВОВІМАВУПМАВВІМАВУПВІОВПТЕХТ 
ШШЕ 


ОДОД000000000000У2А800ТО БАУ5ОДО000000000 
СОцОММ5ПЛО 


CREATE TABLE t columns гапде( 

a INT, 

b DATETIME 

) ENGINE=INNODB 

PARTITION BY RANGE COLUMNS (B) ( 

PARTITION pO VALUES LESS THAN('2009-01-01'), 
PARTITION pl VALUES LESS THAN('2010-01-01') 


); 


ОБОБОБОБОБОВБОВО 


CREATE TABLE customers 1( 
first name МАВСНАВ(25), 
last name \УАВСНАВ (25), 
street 1 УАКСНАК (30), 
street 2 VARCHAR(30) , 


city VARCHAR(15), 


PARTITION BY LIST COLUMNS(city)( 


PARTITION pRegion 1 

VALUES IN('Oskarshamn' , 'Hégsby', 'Mónsterás'), 
PARTITION pRegion 2 

VALUES IN('Vimmerby', 'Hultsfred', 'Vastervik'), 
PARTITION pRegion 3 

VALUES IN('Nassj6','Eksj6','Vetlanda'), 
PARTITION pRegion 4 

VALUES IN('Uppvidinge', 'Alvesta', 'Vaxjo') 


); 


ПОВАМСЕ COLUMN2>UUUU0UUUUUUUUUUUU 


СВЕАТЕ TABLE гсх( 

а ІМТ, 

b ІМТ, 

с СНАВ(3), 

4 INT 

)Engine-InnoDB 

PARTITION BY RANGE COLUMNS (а, а, с) ( 

PARTITION pO VALUES LESS THAN(5,10,'ggg'), 
PARTITION рі VALUES LESS ТНАМ(10,20, 'mmmm'), 
PARTITION p2 VALUES LESS THAN(15,30,'sss'), 
PARTITION p3 VALUES LESS THAN(MAXVALUE , MAXVALUE , MAXVALUE ) 


); 


My>QL2.2UUUUCOLUMN>UUUUUUUURANCEUL> ТОДДО0000 
RANGE COLUMNSDLIST COLUMNSQQO0000000 


483 ПП 


DDDDsubpartitioningQO00000000000000000000000000 
[composite раги ол ал МУу50Ш  ВАМСЕПШ511  Ш 1 
НА5НЦКЕҮП I III 


туза ШСВЕАТЕ TABLE ts(a INT,b DATE)engine-innodb 


ОРАВТІТІОМ BY RANGE(YEAR(b)) 


DSUBPARTITION BY HASH(TO DAYS(b)) 


-DSUBPARTITIONS 2( 


-ПРАВТТТТОМ р0 VALUES LESS THAN(1990), 


ПРАВТТТТОМ pl VALUES LESS ТНАМ( 2000), 


DPARTITION p2 VALUES LESS THAN MAXVALUE 





-0); 


Query ОК,0 rows affected(0.01 sec) 


mysql[]Jsystem ls-lh/usr/local/mysql/data/test2/ts* 


-rw-rw----1 mysql mysql 8.4K Aug 1 15:50/usr/local/mysql/data/test2/ts.frm 


-rw-rw----1 mysql mysql 96 Aug 1 15:50/usr/local/mysql/data/test2/ts.par 


-rw-rw----1 mysql mysql 96K Aug 1 15:50/usr/local/mysql/data/test2/ts#P#p0#SP#p0sp0.ibd 


-rw-rw----1 mysql mysql 96K Aug 1 15:50/usr/local/mysql/data/test2/ts#P#p0#SP#p0sp1.ibd 


-rw-rw----1 mysql mysql 96K Aug 1 15:50/usr/local/mysql/data/test2/ts#P#p1#SP#p1sp0.ibd 





-rw-rw----1 mysql mysql 96K Aug 1 15:50/usr/local/mysql/data/test2/ 
ts#P#p1#SP#p1sp1. ibd 
-rw-rw----1 mysql mysql 96K Aug 1 15:50/usr/local/mysql/data/test2/ts#P#p2#SP#p2sp0.ibd 


-rw-rw----1 mysql mysql 96K Aug 1 15:50/usr/local/mysql/data/test2/ts#P#p2#SP#p2sp1.ibd 


СЕБОПОБОПООКАМС ЕООДООДОДОДООНА5НОДОДОООДОДОДО 
U3 x 2 = П6П0ОО0ОО00О000000000000000000000000 
З ОВРАВТІТІОМОДОДООООДОООООДООД0000005600000000 


туза ОСВЕАТЕ TABLE ts(a INT,b DATE) 


-ПРАВТТТТОМ BY RANGE(YEAR(b)) 


-Ц50ВРАВТТТТОМ BY HASH(TO DAYS(b))( 


-[PPARTITION pO VALUES LESS THAN(1990)( 


-Ц50ВРАВТТТТОМ 50, 


-Ц50ВРАВТТТТОМ 51 


-0), 


-ПРАКТІТІОМ рі VALUES LESS THAN(2000) ( 


-DSUBPARTITION 52, 


-Ц50ВРАВТТТТОМ 53 


-0), 


-ПРАКТІТІОМ p2 VALUES LESS THAN MAXVALUE( 


-Ц50ВРАВТТТТОМ 54, 


-Ц50ВРАВТТТТОМ 55 


-0) 





-0); 


Query ОК, Ө rows а?Ғестеа (0.00 sec) 


UUUUUUUUUUUUUUUUU 
1000000000000 


DOUUUUUUUUUUUUUUU>UBFARTITIONUUUUUUUUUUUOUUUUUUUODDU 
Пи 


туза ПСКЕАТЕ TABLE ts(a INT,b DATE) 
-ПРАКТІТІОМ BY RANGE(YEAR(b)) 
-Ц50ВРАВТТТТОМ BY HASH(TO DAYS(b))( 
-[PARTITION pO VALUES LESS THAN(1990)( 


-Ц50ВРАВТТТТОМ 50, 





-Ц50ВРАВТТТТОМ 51 


0), 


-ПРАВТТТТОМ pl VALUES LESS ТНАМ(2000), 


-ЦРАВТТТТОМ р2 VALUES LESS THAN MAXVALUE( 


-DSUBPARTITION 52, 


-Ц50ВРАВТТТТОМ 53 





0); 

ERROR 1064 (42000) :Wrong number of subpartitions defined,mismatch with previous setting near' 
PARTITION p2 VALUES LESS THAN MAXVALUE( 

SUBPARTITION s2, 


SUBPARTITION s3 


)'at line 8 


100$ УВРАВТГИОЮМОППОПИОООВВОВОО 
Ши IILI 


туза ОСВЕАТЕ TABLE ts(a INT,b DATE) 
-ПРАВТТТТОМ BY RANGE(YEAR(b)) 
-DSUBPARTITION BY HASH(TO DAYS(b))( 
-ПРАВТТТТОМ р0 VALUES LESS ТНАМ(1990) ( 
-Ц50ВРАВТТТТОМ 50, 

-Ц50ВРАВТТТТОМ 51 

-0), 

-[PARTITION рі VALUES LESS THAN(2000) ( 
-Ц50ВРАВТТТТОМ 50, 

-Ц50ВРАВТТТТОМ 51 


-0), 





-ПРАКТІТІОМ р2 VALUES LESS THAN MAXVALUE( 


-ОЗУВРАВТТТТОМ 50, 
-[ISUBPARTITION 51 
-0) 
-0); 


ERROR 1517(HY000):Duplicate partition пате 50 


О00000000000000000000000000000006000000 
п/9іѕ5ко0/9і5к10/9і5Кк2000000000000 


mysqLOCREATE TABLE +5 (а ІМТ, Б РАТЕ) ЕМСІМЕ=МҮІЅАМ 
-ПРАВТТТТОМ BY RANGE(YEAR(b)) 
-Ц50ВРАВТТТТОМ BY HASH(TO DAYS(b))( 
-[PARTITION pO VALUES LESS ТНАМ( 2000) ( 
-Ц50ВРАВТТТТОМ 50 

-ODATA DIRECTORY-'/disk0/data' 

-DINDEX DIRECTORY-'/disk0/idx', 
-Ц50ВРАВТТТТОМ 51 

-ODATA DIRECTORY-'/disk1/data' 

-DINDEX DIRECTORY='/disk1/idx' 

-0), 

-[PARTITION рі VALUES LESS THAN(2010) ( 
-Ц50ВРАВТТТТОМ 52 

-ПОАТА DIRECTORY-'/disk2/data' 

-DINDEX DIRECTORY-'/disk2/idx', 
-Ц50ВРАВТТТТОМ 53 

-ODATA DIRECTORY-'/disk3/data' 

-DINDEX DIRECTORY-'/disk3/idx' 

-0), 


-ПРАКТІТІОМ p2 VALUES LESS THAN MAXVALUE( 





-Ц50ВРАВТТТТОМ 54 


-ODATA DIRECTORY='/disk4/data' 


-DINDEX DIRECTORY-'/disk4/idx', 


-Ц50ВРАВТТТТОМ 55 


-ПОАТА DIRECTORY-'/disk5/data' 


-DINDEX DIRECTORY='/disk5/idx' 





0); 


Query ОК,0 rows affected(0.02 sec) 


UUIinnoDBUUUUUUUUUUUUUU00U0UUUUUUUUUUUUDPATA DIRECTORY 
DINDEX ОІКЕСТОКҮПОООО0000000000000000000000000 


mysql[JCREATE TABLE ts(a INT,b DATE)engine-innodb 
-ПРАВТТТТОМ BY RANGE(YEAR(b)) 
-QSUBPARTITION BY HASH(TO DAYS(b))( 
-ПРАВТТТТОМ рб VALUES LESS ТНАМ( 2000) ( 
-DSUBPARTITION 50 

-DDATA DIRECTORY='/disk0/data' 

-ОТМОЕХ DIRECTORY-'/disk0/idx', 
-П50ВРАВТТЇТТОМ 51 

-DDATA DIRECTORY='/diskl/data' 

-ОІМОЕХ DIRECTORY='/disk1/idx' 

-0), 

-ПРАВТТТТОМ рі VALUES LESS THAN (2010) ( 
-USUBPARTITION 52 

-DDATA DIRECTORY='/disk2/data' 

-ОТМОЕХ DIRECTORY-'/disk2/idx', 
-DSUBPARTITION 53 


-ODATA DIRECTORY-'/disk3/data' 





-DINDEX ОТВЕСТОВУ=' /915КЗ/1ах' 


0), 


-ПРАКТІТІОМ р2 VALUES LESS THAN MAXVALUE( 


-Ц50ВРАВТТТТОМ 54 


-ПОАТА DIRECTORY-'/disk4/data' 


-DINDEX DIRECTORY-'/disk4/idx', 


-Ц50ВРАВТТТТОМ 55 


-[DATA DIRECTORY-'/disk5/data' 


-DINDEX DIRECTORY='/disk5/idx' 





0); 


Query ОК,0 rows affected(0.02 sec) 


mysql[]Jsystem ls- 


-rw-rw----1 mysq 


-rw-rw----1 mysq 
-rw-rw----1 mysq 
-rw-rw----1 mysq 
-rw-rw----1 mysq 
-rw-rw----1 mysq 
-rw-rw----1 mysq 


-rw-rw----1 mysq 





h/usr/local/mysql/data/test2/ts* 


mysql 8.4K Aug 1 16:24/usr/local/mysql/data/test2/ts.frm 


mysql 


mysql 


mysql 


mysql 


mysql 


mysql 


mysql 


80 Aug 1 16:24/usr/local/mysql/data/test2/ts.par 


96K Aug 1 


96K Aug 1 


96K Aug 1 


96K Aug 1 


96K Aug 1 


96K Aug 1 


16 


16 


16 


16 


16 


16 


:25/usr/loca 


:25/usr/loca 


:25/usr/loca 


:25/usr/loca 


:25/usr/loca 


:25/usr/loca 





/mysq 


/mysq 


/mysq 


/mysq 


/mysq 


/mysq 





/da 


/da 


/da 


/da 


/da 


/da 





a/ 


a/ 


a/ 


a/ 


a/ 


a/ 





еѕ12/15#Р#р0#5Р#50. 


еѕ12/15#Р#р0#5Р#51. 


est2/ts#P#p1#SP#s2. 


est2/ts#P#p1#SP#s3. 


еѕ12/15#Р#р2#5Р#54. 


est2/ts#P#p2#SP#s5. 


ibd 


ibd 


ibd 


ibd 


ibd 


ibd 


4.8.4 ПОПОМОЦЦ 


My2>QLUUUUUUNULLUUUUUUUUUUUUUUUUUUUUUUUUUMY>QLUUUU 
UUUUUNULLUUUUUUUUUUNULLUUUUMy>QLUUUUUUNULLUU 
ORDER BYUUUUUUUUUUUUUUU000UMy>QLUUUUUNULLUUUUUUUD 
ПП 


UURANGCEUUUUUUUUUUUUNULLUUUMyY>QLUUUUUUUUUUUUUUUUU 
00 


туза ШСКЕАТЕ TABLE t range( 

-Da INT, 

-Db INT)ENGINE-InnoDB 

-ПРАВТТТТОМ BY RANGE (b) ( 

-ПРАВТТТТОМ p0 VALUES LESS ТНАМ(10), 
-ПРАВТТТТОМ pl VALUES LESS ТНАМ(20), 


-ЦРАВТТТТОМ р2 VALUES 1Е55 THAN MAXVALUE 





-0); 


Query ОК,0 rows affected(0.01 5ес) 


UUUUUUUU1,1IUU01L,NULLUUUUUUUUUUUUOUUUUUUUD 


mysql[INSERT INTO t range SELECT 1,1; 
Query ОК,1 row affected(0.00 sec) 
Records:1 Duplicates:0 Warnings:0 
mysql[INSERT INTO t range SELECT 1,NULL; 
Query ОК,1 row affected(0.00 sec) 
Records:1 Duplicates:0 Warnings:0 


mysql[JSELECT*FROM t_range\G; 


жжжжжжжжжжжжжжжжжжжжжжжжжжж?, рружжжжжжжжжжжжжжжжжжжжжжжжжжж 


b:NULL 

2 rows in set(0.00 sec) 

mysql[JSELECT table name,partition name,table rows 

-ПЕВОМ information schema.PARTITIONS 

-QWHERE table schema-DATABASE()AND table name='t гапде Х6; 
жжжжжжжжжжжжжжжжжжжжжжжжжжж;, рружжжжжжжжжжжжжжжжжжжжжжжжжжж 
table пате: range 

partition пате:рб 

table rows:2 

жжжжжжжжжжжжжжжжжжжжжжжжжжж?, рружжжжжжжжжжжжжжжжжжжжжжжжжжж 
table name:t range 

partition пате:р1 

table rows:0 

ЖЖ Ж ЖЖЖЖ ЖЖ ЖЖЖ ЖЖЖ ЖЖЖ ЖЖЖЖЖЖЖЖЖЗ , рружжжжжжжжжжжжжжжжжжжжжжжжжжж 
table name:t range 

partition name:p2 

table rows:0 


3 rows in set(0.00 sec) 


UUUUUUUUUU0UUp00UUUUUUUUURANCEUUUUNULLUUUUUUUUUUODDU 
UUUUUUUUUU0Up0UUUUUUUUUU00100UUUUUUUNULLUUUUUUUUUU 
00 


mysql[JALTER TABLE t range DROP PARTITION ро; 
Query OK,0 rows affected(0.01 sec) 


Records:0 Duplicates:0 Warnings:0 


mysql[JSELECT*FROM t range; 


Empty set(0.00 sec) 


ULi>TUUUUUUNULLUUUUUUUUUUUUUUUUUNULLUUUUUUUUDD 


mysql[JCREATE TABLE t list( 
-Па INT, 

-Db INT)ENGINE-INNODB 
-ПРАВТТТТОМ BY LIST(b)( 


-ПРАКТІТІОМ p0 VALUES IN(1,3,5,7,9), 





-ОРАВТТТТОМ pl VALUES IN(0,2,4,6,8) 

); 

Query ОК,0 rows affected(0.00 sec) 
mysql[INSERT INTO t list SELECT 1,NULL; 


ERROR 1526(HY000):Table has no partition for value NULL 


ПропПППМОц ОО 


mysql[JCREATE TABLE t list( 
-Па INT, 

-[b INT)ENGINE-INNODB 
-ПРАВТТТТОМ BY LIST(b)( 


-ПРАВТТТТОМ pO VALUES IN(1,3,5,7,9,NULL), 





-ПРАВТТТТОМ р1 VALUES IN(0,2,4,6,8) 


); 


Query ОК,0 rows affected(0.00 sec) 


mysql[INSERT INTO t list SELECT 1,NULL; 


Query 0К,1 row affected(0.00 sec) 


Records:1 Duplicates:0 Warnings:0 


mysql[JSEELECT table name,partition name,table rows 


-ПЕВОМ information schema.PARTITIONS 

-ОМНЕВЕ table schema-DATABASE()AND table name-'t 115% 56; 
жжжжжжжжжжжжжжжжжжжжжжжжжжж;, рружжжжжжжжжжжжжжжжжжжжжжжжжжж 
table пате: 1 list 

partition name: pO 

table rows:1 

жжжжжжжжжжжжжжжжжжжжжжжжжЖЖ2.. рружжжжжжжжжжжжжжжжжжжжжжжжжжж 
table name:t list 

partition name:pl 

table rows:0 


2 rows in set(0.00 sec) 


HA>HUKEYUUUUNULLUUUUUURANCEOUUULI>TUU0UUUUUUUUUUUU 
UUNULLUUUUUUU0UUU 


mysql[JREATE TABLE t hash( 

-[a INT, 

-Db INT)ENGINE-InnoDB 

-[PARTITION BY HASH(b) 

-ПРАВТТТТОМ 4; 

Query OK,0 rows affected(0.00 sec) 
mysql[INSERT INTO t hash SELECT 1,0; 
Query ОК,1 row affected(0.00 sec) 
Records:1 Duplicates:0 Warnings:0 
mysqlINSERT INTO t hash SELECT 1,NULL; 
Query OK,1 row affected(0.01 sec) 
Records:1 Duplicates:0 Warnings:0 
mysql[JSELECT table name,partition name,table rows 
-ПЕВОМ information schema.PARTITIONS 


-QWHERE table schema-DATABASE()AND table name-'t hash'\6G; 


жжжжжжжжжжжжжжжжжжжжжжжжжжж;, рружжжжжжжжжжжжжжжжжжжжжжжжжжж 


table пате: hash 


partition name: pO 


table rows:2 


ЖЖЖЖЖЖЖЖЖЖЖЖЖ ЖЖ жж Kk kkk kkk 7 | рружжжжжжжжжжжжжжжжжжжжжжжжжжж 


table name:t hash 


partition пате:р1 


table rows:0 


Жж ЖЖЖЖЖЕЖЖЖ ЖЖЖ ЖЖЖЖЖЖЖЖЖЖЖЖЗ — рружжжжжжжжжжжжжжжжжжжжжжжжжжж 


table name:t hash 


partition name:p2 


table rows:0 


жжжжжжжжжжжжжжжжжжжжжжжжжжждД. рружжжжжжжжжжжжжжжжжжжжжжжжжжж 


table пате: hash 


partition пате: рз 


table гом5:0 


4 rows іп set(0.00 sec) 


4.8.5 ПД 


ОДООД00007000000"0000000000000000000000000000000000 
1 


0UUUU0000000000OHPOUU0000000BlogUUUUUUUUUUUUUUUU 
ОГРАРОПОО00000000000000000000000000000000007РО00000 
ОГАРОПОО00000000000000000000000ТРО0000000000000000 
ООО00000000000000000000000000000000000000ГАРО000 


ПООРАРЦОПОО00000000000000000000САРОО00000000000000 
ОДООД000002000000000000000000000000000000000000000 
О0500000000000000000000000000000Рагіїоп Ргип 9000 


ОООПО ЄГРОООООООООООООООО000000000000000001.092000000 
[00000000000000000008+00000000000000000008-+0002030 
00000008 +0000000000000000000000000000000000000000 


ОДО000000000001000М/Д0О000000000000000000000000000 
О01.ОПНА5НОООООДОО0О00000200мМ/0Д00О00О000000000000 
SELECT*FROM TABLE WHERE РКА-ФСФДрРКОПОДОДОДОДОДОДОГО 
100W0U1000WUUUUUUUUUB+DOUUUUUUUUUUUU2UUUU00UUUUUUD 
О000000000000000001000%08 +0000030100\%08 +000020 
ПОСО00000000000020100000000000000000000000000000000 
ООО000000000000000005607005ЕГЕСТ*ҒАОМ TABLE WHERE 
KEY=@KkeyUUUUUKEYUUUUUUUUUU1000000000000000002DIOD 
0000020ДПІОПОООДООООД0000КЕУОДОООО20ЗОІОП 


ОДОДОО00РгобтеПДДОД019000НА5НОООНА5НОДОДООІОПОРгобіе 
0001000м/0000 


mysql[JCREATE TABLE'Profile'( 
-D'id'int(11)NOT NULL AUTO INCREMENT, 


-[]'nickname'varchar(20)NOT NULL DEFAULT'', 


-[]'password'varchar(32)NOT NULL DEFAULT'', 


-U'sex'char(1)NOT NULL DEFAULT'', 


-U'rdate'date NOT NULL DEFAULT'0000-00-00', 


-[PRIMARY KEY('id'), 


-DKEY'nickname'('nickname') 


-П) ENGINE-InnoDB 


-[PARTITION ВУ HASH(id) 





-[PARTITIONS 10; 

Query OK,0 rows affected(1.29 sec) 

mysql[JSELECT COUNT (nickname) FROM Profile; 
жжжжжжжжжжжжжжжжжжжжжжжжжжж;, рружжжжжжжжжжжжжжжжжжжжжжжжжжж 
count (1) :9999248 


1 гом іп set(1 min 24.62 sec) 


ОДОООНА5НОДООООООПОДООДООООД0000000000000 


mysql[JSELECT table name,partition name,table rows 

-ПЕВОМ information schema.PARTITIONS 

-QWHERE table schema-DATABASE()AND table name='Profile'NG; 
жжжжжжжжжжжжжжжжжжжжжжжжжжж;, рружжжжжжжжжжжжжжжжжжжжжжжжжжж 
table пате: Рго? је 

partition name:pO 

table rows:990703 

жжжжжжжжжжжжжжжжжжжжжжжжжжж. рружжжжжжжжжжжжжжжжжжжжжжжжжжж 
table пате: Рго? је 

partition пате:р1 

table гом5:1086519 
жжжжжжжжжжжжжжжжжжжжжжжжжЖЖ3 , рружжжжжжжжжжжжжжжжжжжжжжжжжжж 
table name:Profile 


partition name:p2 


table rows:976474 


жжжжжжжжжжжжжжжжжжжжжжжжжжждД. рружжжжжжжжжжжжжжжжжжжжжжжжжжж 


table пате: Рго? је 


partition пате: рз 


table rows:986937 


ЖЖЖЖЖЖЖЖЖЖЖЖЖ ЖЖ жж ЖЖ ЖЖ ЖЖ ЖЕ , рружжжжжжжжжжжжжжжжжжжжжжжжжжж 


table name:Profile 


partition name:p4 


table rows:993667 


жжжжжжжжжжжжжжжжжжжжжжжжжжжб, рружжжжжжжжжжжжжжжжжжжжжжжжжжж 


table пате: Рго? е 


partition name:p5 


table rows:978046 


Жж Ж ЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖ ЖЖЖЖЖЖЖЖЖУ | гружжжжжжжжжжжжжжжжжжжжжжжжжжж 


table name:Profile 


partition name:p6 


table rows:990703 


жжжжжжжжжжжжжжжжжжжжжжжжжжжд, рружжжжжжжжжжжжжжжжжжжжжжжжжжж 


table пате: Рго? је 


partition name:p7 


table rows:978639 


жжжжжжжжжжжжжжжжжжжжжжжжжжжд, рружжжжжжжжжжжжжжжжжжжжжжжжжжж 


table пате: Рго? је 


partition пате: p8 


table гом5: 1085334 


жжжжжжжжжжжжжжжжжжжжжжжжжжж 1), үрүү жжжжжжжжжжжжжжжжжжжжжжжжжж 


table name:Profile 


partition name:p9 


table rows:982788 


10 rows in set(0.80 sec) 


ПП OUU00U0U0UU0000UHA>HOUUUUUUUUUUUUUUUUUUUUUUUIPUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


обобобобобобоббббобобово 


mysql[JEXPLAIN PARTITIONS SELECT*FROM Profile WHERE id=1\G; 


table:Profile 


possible keys:PRIMARY 


key : PRIMARY 


U0UUUUUUp1I0UUUUUUUProfleUnickname0UUUUUUEXPLAIN 
РАВТІТІОМ5 00000000 


туза ПЕХРГАТМ PARTITIONS 


-QSELECT*FROM Profile WHERE nickname='david'\G; 


select Туре: ЅІМРІЕ 


table:Profile 


partitions:p0,p1,p2,p3,p4,p5,p6,p7,p8, p9 


type: ref 


password: 3е3541025659407ае28е0069ес51ар92 
sex:M 
rdate: 2003-09-20 


1 row in set(1.05 sec) 


ОД00000000000002.050000000000000000000000000100000 
2ОПЗОДОДОООООО0О000000000000000502:000000.26П1 


ПОООО "по о ВОБОДОДОЕТРОДОООООООООООДООООД0О00000000 
ОДОДООДОСТРОООООООООДООООДООО0ОО0О00000000000000 


4.8.6 ПОООООООООО 


MySQL 5.6ПОДОАТТЕВ TABLE...EXCHANGE РАВТІТОМППППППП 
1 
1 


ПОПАЕТЕК TABLE...EXCHANGE РАКТТОМООООООООООООО 
Ши 
“Ч 

Ши 
ОДООООДАТТЕВДІМ5ЕЄВТОСВЕАТЕПОДОДОДОВОРПОД 
ТИГ 

Ши a0 
ШАОТО | МСКЕМЕМТ ШЇЇ 

ОПОБООООПООБООООКАМС Е ПОППейоооооооро 





СВЕАТЕ ТАВІЕ е( 


id INT NOT NULL, 


fname VARCHAR(30), 


lname VARCHAR(30) 


) 


РАВТТТТОМ BY БАМСЕ(14)( 


РАВТТТТОМ p0 VALUES LESS ТНАМ(50), 


РАВТТТТОМ р1 VALUES LESS ТНАМ(100), 


РАВТТТТОМ р2 VALUES LESS ТНАМ(150), 


PARTITION p3 VALUES LESS THAN(MAXVALUE) 


); 

INSERT ІМТО е VALUES 
(1669,"Jim","Smith"), 
(337,"Mary","Jones"), 
(16, "Frank", "White"), 


(2005, "Linda","Black"); 


DBUnmmameammeaz pape mme 20000000 


mysql[JCREATE TABLE е2 LIKE е; 

Query OK,0 rows affected(1.34 sec) 
mysql[JALTER TABLE e2 REMOVE PARTITIONING; 
Query OK,0 rows affected(0.90 sec) 


Records:0 Duplicates:0 Warnings:0 


обобобоббббобово 


mysql[]JSELECT PARTITION NAME,TABLE ROWS 
-DFROM INFORMATION SCHEMA.PARTITIONS 


-[JWHERE TABLE NAME-'e'; 


%---------------- %------------ - 
Ip0|1| 
1р1101 
1р210| 
1р313| 
%---------------- %------------ - 


4 rows іп set(0.00 sec) 


DOUne2z ppm a dern n eem dm ide 2000 


mysql[JALTER TABLE e EXCHANGE PARTITION pO WITH TABLE e2; 


Query ОК,0 rows affected(0.28 sec) 


UUUUUUeUUUUUUUUU0Up0UUUUUUUUUU 


mysql[JSELECT PARTITION NAME,TABLE ROWS 
-ПЕВОМ INFORMATION SCHEMA.PARTITIONS 

- [WHERE TABLE NAME-'e'; 
%---------------- %------------ - 


| РАВТТТТОМ МАМЕ |TABLE ROWS| 


%---------------- %------------ 十 
100191 
1р1101 
12 101 
[03 131 
%---------------- %------------ - 


4 rows іп set(0.00 sec) 


UUUU0U0UUe20UUUU000UUUU 


mysql[]JSELECT*FROM e2; 
+----+------- +------- + 
| 19 | fname | Тпате | 
+----+------- +------- + 
| 16 | Егапк | мит те | 
%----%------- %------- 十 


1 row in set(0.00 sec) 


4.9 ПП 


UUUUUUUUUU0UInnoDBUUUUUUUUUUU0U0UUUUUUUUUUUUUInnoDPBDU 
ПИ 
ОДООД0000000000000000000000000000МУ5ОСО00О000000000 
О0000000000000000ппорвоо0000000000000000000Му50 
1 IILI 
ШИ 


ОО0ООООООООМУЅОШООООААМСЕОШЅТОНАЅНДЦКЕҮПСОШММ5 
О00000000НА5НОКЕҮОО0000000000000000000000:ТРБО000 
обобобобобоббббобобово 


U2U 00000 


пи UU 01000101 
1 


UUUUUUUUUUUUUUUUUU 一 一 UUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
ОДООД0000000000000000000000000000000000000050:0000 
ОДООДОО000000000000000000000000 ВАПОООООР ВАООДОДООГО 
О00000000000000000050:0000000000000000000000000000 
ПИ 
ПОМу5О 0Позта ОДО000000001 00 8 ПОООООО000000000000 
О000000000000000000000000000020%П0000000000000000 
00 


0000000077908000000000000000000000000000000000000 
00000000000000000000000000000Му$94100000000000000 
ШИГ 


5.1 InnoDBUUUUUUUL 
1пп0080000000000000000 
ОВ+ 000 

0000 

00000 


О00000001ппорво0000000000000000ппорво00000000000 
ШИ 


В-+100000000000000000000000000000000000000008+000 
ПООООООООООПОПОКеу маїше ШИГ 


ПП В-ОДОВОДОДОО0біпагудор000000батапсерудров-н 00000 
0000000000008 +000000000 


О000000ВАПОО00008 +00000000000000000008 + 0000000000 
1 





5.2 ШИШ 


в+О00000000000000000000000000000000000000000000000 
ОО000000000000000008 +00020000000 


5.2.1 [Dn 


OOOO binary ѕеагспо000000000000000000000000000000000 
1 
пи! 


0000000 
0050100190210310370420480500520100000000200000048 
0000000000005-1000 


5 10 1921 313 24 5) 5 


3 10.19 21 31 37 42 48 5) 5 


| 


3 1192344 5) 5 





П 5-1 00000 


005-10000000300000480000000000000008000000000000000 
ПОО000000000000000500000000000100000000004000000000 
001000000000000001+2+3+4+5+6+7+8+9+101/10=5.510 
000000004+3+2+4+3+1+4+3+2+31/10=2.9000000000000 
00000019000000000040 


О00000000000000000000000000000000194600000000000000 
00000000019620000000000000000000000000Раде Directory 
О000000000000000000000000000000Раде Directory 000000 
00 


5.2.2 [00000000000 


0008 +00000000000000008 +000000000000000000800000000 
О000000000000000000000000000000000000000000005-2000 


ИХ 
мэ 


П 5-2 00000 


05-200000000000000000000000000000000000000000000000 
БЕАРА ee А АВИИ 
07080 


005-2000000000000000050000000000000606005000006000 
00003005003000000000000300000203050607080000000003 
ОДД0000000000080000000000З0000000000060000000000000 
0000000000000Ј +2 +3 +4+5+60/6 = 3. З000000000000000 
03+3+3+2+2+1/6=2. З000000000000000000000000 


0000000000000000203050607080000000000005-3000000000 
00 


05-3000000000 1 62 3-435 €5(0/6- 3. 1600000000000000000 
пи! 
UUU 一 一 UUUUUUUUUAVLUU 


\ 


5 


\, 
/ \, 


П 5-3 00000000000 


ООО0000000000000000000000000000000000000000000210000 
05-ЗО00000000000005-2000000000000000000000000000000 
ШИ TL] 
Пи 


Пи 
[00000000000000000005-200000000000000000000090000000 


005-4000000 


ИЗ 
/ \, /N 


左旋 以 保证 平衡 


П 5-4 (0009000000000 
ОО0000000000000000000000000000000000000005-5000 


/ \ 
/ N 
Я 


搬入 新 键 值 3 


] 


再 左旋 一 次 


П 5-5 00000000000 


05-4005-50000000000000000000000000000000000000000000 
пи! 
пи 


5.3 ВЯП 


B+UUU00000U0UUUUUUU000000000B+UUBUUUUU00000UIS2AMUUUDO 
О00000000МуІ$АМОО000000000000000000000000000000000 
ВО00000 


в+О0000000000000000000000000000000000000000000000 
О00000008+0000008 +00000000000000000000000000008+0 
пи! 
B+UUUUUU20000004000000Ufan out ЦЭЦ 5-6 


11121 
11! 






О 5-6 00000208+0 


005-6ПО00000000000000000000000000000000000000000000 
0000000000000050100150200250300500550601065П75080П 


85090 


5.3.1 844 ШИГ 


B+DUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUB --0000000000000 
000000000000005-1000 


М Bt RH НАЙ 


(ва Page ў — |: 


" Rq % | BM 


00000000008 +000000000005-600008+00000002 8000000000 
Leaf Раде ]таех Раде ПрДОбО00000000000005-70 


КАЎ А Я Inder ge 中 
ДР РАЙНО СЮ 

ХИТ ИШ 
A Leaf Page 


| 
|) 
) 
|) 
| 
ШЕЛЛ! 
| 
| 
| 
| 
| 


| 


ХИТ ШИ 
A Index Pag 

ИН ЭЛ 
КМШ 


) 
j 
1 
j 
Í 
7) ЮМ E Index Page 


1111 
dad 






П 5-7 000028 


000007900000000001еаї PageUUUUUUUIndex Page0UUUU000>- 
1I0000000000ULeaf РадеП00005505506006507000000000600 
00000000005-80 


НІШ 


МП ВЕ 
ПМ 


П 5-8 000070 
ООО00000000000000000000000000000005-6005-70000000000 


000000950000005-10000000000012аї PageUlndex Раде пп 
000000000005-9000 


р! Б] 





Ж ПШ 
О ЫШ 


П 5-9 000095 


UUUUUUUUUUUUB+UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
О5$ріП000008 +00000000000000000000000000000000000000 
ОДО00000008-000000000000000000Вобабіопоо00 





ПИГ еа? Page0UUUUUUUUUUUUUUUUUUUUUUUUB+00000000000 
пи! 
э-7000000000700008 +0000000000000000000000000005-10р0 
00000 


НІШ 


ШЕШ НОСОВ 


П 5-10 84111101 
005-19000000000008+000000000000000008+0000000020 


5.32 В-ПІПІП 


B+UUUUUUUUfI ғҒасеог000000000050%П000000000008 +0000 
О000000000000000000000000000008 +0000000000000005-20 
пи 


заа ЕНЕР Li: 
ў М ПЛИТА, XU ha Ide 
Ме, RB АЦЕ 
її Ñ ЭШ ЭН ШИ шва Dg 
D ШИД 
ЈЕ ЈЕ 2) ҮТ 1 
3 AAE der Page ШИН 





0005-908--П000000000000000700000000000005-2000000000 
00000005-110 


БЫ Б] 


ШИШИ 
ШИ l ЕЕ 


0 5-11 000070 


UU0000022000000002>-200000U000UUUUUUIndexPageUUUUUUUD 
ULeaf Page00220UUUU2200UUU002800UPage Index00000005- 
120 


2 11: fid dt 








ШИШИ 





0 5-12 000025 


UU00000060000000Leaf РадеПППОбоПППОПНИ Расто SOLD 
UU0000000000000UIndex Page00000000UIndex РадепиП 


005-130 
Н Є 


ІМ ШЇЇ 
ЕП Ш 


0 5-13 O00060 


5.4 ВП 


UUUUUUUB+UUUUUUUUUUUUUB+UUUUUUUUB+DUOUUUUUUUUUUB+D 
О0000000000000000000000008 +00000000204000000000000 
П00000000002040100000000000000000000000001000100204 
О01О0000000000.02П0.0410 


000008 + ОПООООПОПОПП clustered іпех00000005$есопадагу 
index[] +000000000000000000008 +00000000000000000000 
пи 


5.4.1 ODODO 


UUUUUUUUUInnoDPBOUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
clustered IndexUUUUUUUUUUUUUUUB+00000000000000000U0UU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
в+О000000000000000000000000000 


000000000000008 + 0000000000000000000000000000000000 
ПО000000000000000008 + 00000000000000000000000000000 
пи! 


Пи! 


CREATE TABLE tO 

a INT NOT NULL, 

b УАКСНАВ (8000), 

с INT NOT NULL, 

PRIMARY KEY(a), 

KEY ідх с(с) 

)ENGINE=INNODB; 

INSERT INTO t SELECT 1,REPEAT('a',7000),-1; 


INSERT INTO t SELECT 2,REPEAT('a',7000),-2; 


INSERT INTO t SELECT 3,REPEAT('a',7000) , -3; 


INSERT INTO t SELECT 4,REPEAT('a',7000) , -4; 


D00000000000b0007000000000000000000000000000000000 
py innodb page іпҒоПППППППППППП 


[root@nineyou0-43 data]£py innodb page info.py-v mytest/t.ibd 
page offset 00000000, раде type[]File Space Неадег 

page offset 00000001, раде type[JInsert Buffer Bitmap[] 

page offset 00000002,page type[]RPile Segment inode[] 

page offset 00000003, раде type[JB-tree Node[],page level[]0001[] 
page offset 00000004, раде type[JB-tree Node[],page level[]0000[] 
page offset 00000005,page type[JB-tree Node[],page level[]0000[] 


page offset 00000006,page type[JB-tree Node[],page level[]0000[] 











page offset 00000000, раде type[]Freshly Allocated Pagel] 
Total number of page:8: 

Freshly Allocated Page:1 

Insert Buffer Вїїтар:1 

File Space Header:1 

B-tree Node:4 


File Segment inode:1 


page level000000000000UUUUUUUUUUUUUUUUUUUUUUUUUUUDUDD 
0000000Праде levelU00010000000000B+DUUUU200000B+DOUUU 
ПОрехдипороПООПОООООООБОВОБО 


0000c000 c2 33 62 95 00 00 00 03 ff ff ff ff ff ff ff ff|.3b............. 
0000c010 00 00 00 ба 56 8c се 57 45 bf 00 00 00 00 00 00|....... WE....... 
0000c020 00 00 00 00 00 19 00 02 00 a2 80 05 00 00 00 00|................ 


0000c030 00 да 00 02 00 02 00 03 00 00 00 00 00 00 00 00|................ 


0000с040 00 01 00 00 00 00 00 00 01 е2 00 00 00 19 00 06|................ 
0000c050 00 02 00 #2 00 00 00 19 00 00 00 02 00 32 01 00|............. 2.4 
0000c060 02 00 1b 69 бе 66 69 ба 75 6d 00 04 00 Ob 00 00|...infimum......| 
0000c070 73 75 70 72 65 6d 75 6d 00 10 00 11 00 0e 80 00|supremum........| 
0000c080 00 01 00 00 00 04 00 00 00 19 00 бе 80 00 00 02|................ 
0000с090 00 00 00 05 00 00 00 21 ff d6 80 00 00 04 00 00|....... LIAE 
0000c0a0 00 06 00 00 00 00 00 00 00 00 00 00 00 00 00 06|................ 
0000cObO 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00|................ 
0000с0с0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 06|................ 


0000fff0 00 00 00 00 00 70 00 63 73 48 52 За b6 8c се 57|.....р.с5.В:...М| 


ОД000000000Раде DirectoryDDDD00000 630000000000000000 
(Recorder Неадег 11  0хс063 1 69 бе 66 69 ed 75 ба 
ООП ити 11 1 1 5 101 00 02 00 101 ПВесогаег 
HeaderUD000400080001000000U0U0U0U0U0U0U0UInnoDBUPage 
DirectoryUUUUUUUinfimumUUUUUUURecorder Неаде 0000000 
00 160000000000000с063+ 10=с07ер0000080 00 00 01000 
00001000000001\'70000000000000х80 00 00 010000 
0х000111180 00 00 0100000 00 00 о40ПОО0000000000000000 
80 оо оо 02080 00 00 040000000000000000 


пи 
00000000000000000000000000000000000000000005-14000 


Page Offset: 0003 ИШ) 


Key: 80000001 || Key: 80000002 || Key: 80000004 
Pointer: 0004 Pointer, 0005 Pointer: 00 00 


Page Offset: 0004 Page Offset. 0005 Page Offset: 0006 


[repeat Са 1000) Drepeat Са 0000) || | repeat Са 700) 
Srepeat (a 7000) 


| 





0 5-14 В 


О000000000000000000000000000000000005-140000000000 
пи! 


ШИ 
ОДООООО0000000000000000000000000000000000000000 


ШИ TL 
О000000000000000000000000100000008 +000000000000000 
UUUUUU0000000010000UUUUUUEXPLAINUUUUUUUD 


mysql[JEXPLAIN 


-[JSELECT*FROM Profile ORDER BY id LIMIT 1016; 


select type:SIMPLE 
table:Profile 
type:index 
possible keys:NULL 


key : PRIMARY 


ОДОДОДОДОВОЕВ BYU000000000UUUUUUUUUUUUUUfilesortUUUUDU 
00000000000 


UUUUUUUUUrange queryUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
Пи 


mysql[JEXPLAIN 
-[JSELECT*FROM Profile 


-[WHERE 19010 AND 14(110000 (6, 


14:1 

select type:SIMPLE 
table:Profile 
type:range 

possible keys:PRIMARY 
key : PRIMARY 

key len:4 

ref:NULL 

rows : 14868 
Extra:Using where 


1 row in set00.01 sec] 


UUEXPLAINUUUMyS2QLUUU00000Uexecute planQQ000rewsQ0000 
UUUUUUUUUUUUUUUUUUUUrowsUUUUUUUUUUUUUUUUUUUUUUUUDO 
2QLUUUU00000000099460UUU 


mysql[JSELECT COUNT(*)from Profile 


-[WHERE 141110 AND id[]10000; 


COUNT(1):9946 


1 row in set(0.00 sec) 


[1] ПО0000000000000поп-сІиѕёегеа іпдехПП 


5.4.2 ПІПП 


00000005есопаагу Index{Q00000000000000000 00000000000 
UU00000000000000000000000000000Ubookmark0U0000000 
InnoDBUUUUUUUUUUUUUUUUUUUUUUUIinnoDpBOUUUUUUUUUUUUUO 
InnoDBUUUUUUUUUUUUUUUUUUUUUUUU000>-1>0UUUinnoDPBUUUUU 
0000000000000 


Secondary Index 


Secondary Index 





Clustered Index 





П 5-15 0000000000008 


00000000000000000000000000000000000000000000000000 
ПО п908000000000000000000000000000000000000000000 
[000000000000000000000003000000000000000000000000030 
[000000000000000000003000000000000003000000000000000 
О0000000000060001000000000000000 


О00000000000МісгоѕоЁ SQL Server ООДООО000000000000000 
О0000000000000Му5ОЦО00МуіЅАМОО0000000000000000000 
ООО000000000000000000000000МОТ NULLUUUUUUUUUUUUUUU 
URow IdentifiedrRIDQOOO00" 000000000” 0000000000000 


П ІМісго5оҒН SQL бегуегП |ПОВАППППППППППППМІСГОвОТЕ SQL 
Ѕегмег000000000000000000000000000000000000000000000 
1 !  ! 
UUUUUUUUUUUUUOUU 


UUUUUU0000000000UUUUUUU0000UUUUUUUUUUUUUUOLAPUOnm- 
Line Analytical ProcessingUUUUUUUUUUUUUUUUUU0U0U0U00000000 
Пи! 
в+О00000000000000000000000000000000000000000000000 
О00000000000000000000000000000000000геаа ahea dii, 
пи 
InnoDBDOUU00000MylSAMDUU0UUUUUUUUUUUUUUUI all dependsr] 


UUUUUUUUUUUUUUInnoDPBOUUUUUUUUUUUUUUUUUUUUUUUUUUUUtUD 
UUUUUUtUUUUUUUcUUUUcUUUUUUDUDU 


mysql[JALTER TABLE t 

-[JADD c INT NOT NULL; 

Query 0К,4 rows affected(0.24 sec) 
Records:4 Duplicates:0 Warnings:0 
mysql[JUPDATE t SET c-0-a; 


Query 0К,4 rows affected(0.04 sec) 


Rows matched:4 Changed:4 Warnings:0 


mysql[JALTER TALBE t ADDKEY idx c(c); 


Query 0К,4 rows affected(0.28 sec) 


Records:4 Duplicates:0 Warnings:0 


mysql[JSHOW INDEX FROM т\б; 


ЖЕ] , рружжжжжжжжжжжжжжжжжжжжжжжжжжж 


Table:t 


Non_unique:0 


Key_name: PRIMARY 


Seq_in_index:1 


Column_name:a 


Collation:A 


Cardinality:2 


Sub_part:NULL 


Packed: NULL 


Null: 


Index_type: BTREE 


Comment: 


жжжжжжжжжжжжжжжжжжжжжжжжжжжо | роужжжжжжжжжжжжжжжжжжжжжжжжжжж 


Table:t 


Моп ипідие:1 


Key name:idx c 


Seq in index:1 


Column name:c 


Collation:A 


Cardinality:2 


Sub part:NULL 


Packed:NULL 


Null: 


Index type:BTREE 


Comment : 
2 rows in set00.00 sec[] 


mysql[jJselect a,c from t; 


141-4| 
131-3| 
121-2| 


111-1| 


4 rows іп 561 (0.00 sec[] 


OOOpy_innodb_page_infop00000000000 


[root@nineyou0-43 mytest]#py_innodb page info.py-v t.ibd 
page offset 00000000,page type[jFile Space Неадег 

page offset 00000001, раде type[JInsert Buffer Bitmap[] 
page offset 00000002,page type[jFile Segment inode[] 

page offset 00000003,page type[JB-tree Node[],page Теме 00010 
page offset 00000004, раде type[JB-tree Node[],page Теме 00000 
page offset 00000005,page type[JB-tree Node[],page Теме 00000 


page offset 00000006,page type[JB-tree Node[],page Теме 00000 























page offset 00000007,page type[JB-tree Node[],page level[]0000[] 











page offset 00000000,page type[]Freshly Allocated Pagel] 


Total number of page:9: 


Freshly Allocated Page:1 


Insert Buffer Bitmap:1 


File Space Header:1 


B-tree Node:5 


File Segment іподе:1 


0UU00000UUUUUUU0000UUUUUUpage ойї5еєд40000000000000000 
ПИ пехаитарпї 


00010000 69 aa 8e dO 00 00 00 04 ff ff ff ff ff ff ff ТҒ|................ 
00010010 00 00 00 да ec ea 4e 27 45 bf 00 00 00 00 00 00|...... МЕ 
00010020 00 00 00 00 01 02 00 02 00 ас 80 06 00 00 00 00|................ 
00010030 00 a4 00 01 00 03 00 04 00 00 00 00 00 52 94 85|............. В. . | 
00010040 00 00 00 00 00 00 00 00 01 f2 00 00 01 02 00 06|................ 
00010050 00 02 02 72 00 00 01 02 00 00 00 02 01 62 01 00|...г............ 
00010060 02 00 41 69 6e 66 69 6d 75 6d 00 05 00 Ob 00 00|..Ainfimum...... 
00010070 73 75 70 72 65 6d 75 6d 00 00 10 ff f3 7f ff ff|supremum........ 
00010080 ff 80 00 00 01 00 00 18 ff ҒЗ 7f ff ff fe 80 06|................ 
00010090 00 02 00 00 20 ff 13 7f ff ff fd 80 00 00 03 06|............... 


000100a0 00 28 ff #3 7f ff ff fc 80 00 00 04 00 00 00 00|.П.............. 


00013110 00 00 00 00 00 70 00 63 13 46 77 12 ec ea 4e 27|..... p.c.Fw...N'| 


000040000000<0040000000000000000000000000005-16000 
000 










铺 助 索引 dx с 


Page Offset:00 04 

Кеу ff ff ff Key:7f ff ff fe Кеу ff ff fd Key:7f ff ff fc 
Pointer:80 00 00 01 |) Pointer:80 00 00 02 | Pointer:80 00 00 03 || Рошиег: 80 00 00 04 

ұр E 


















聚集 索引 Page Offset:00 03 


Key:80 00 00 01 Key:80 00 00 02 Key:80 00 00 04 
Вошіег 00 05 Вошіег 00:00 Вошіег 00:07 


Расе Offset:00 05 Page Offset:00 06 Page Offset:00 07 


L.repeat (^2 7000), 2 тереаі 2,7000) .-2 | Ў | тереаі (12000) -4 
-| 3 repeat ("а 1000) -3 





О 5-16 10000 


05-160000010000ах_сО00000000000000000000000000<0000 
О00000000000000000000000-107# ff ff #0000000000700111) 
О000000000000000000001000-10 


5.4.3 В+000000 


05. 300008 +0000000000000000000008 +0000000000000005.3 
ОО000000000008 +0000000000000 


в+О000000000000000000000000000000000000000000 


10203040506070809 


ОД000000000000000020000000000000000000005.3.10000000 
О000005000000005р!і гесогарОООООДО00000 


Р101020304 


Р20506070809010 


ОООО00000000Р100000000000000000000000000Р2000000000 
InnoDBUUUUUPage Неааег ШОГ 

ОРАСЕ LAST INSERT 

ОРАСЕ DIRECTION 





ОРАСЕ М DIRECTION 


UUUUUUUInnoDpBUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUOUUDO 
ШИ Ни 
UUUUUUUUcursorUUUUUUInnoDPBUUUUUUUUUUUUUUUUUUUUUUUUUO 
18 
000000 


[00000000000000000000000030000000000005-17000 


Page 


cursor record split record 


АНА 


record to be insert 





П 5-17 010000000 


02-170000000UUU000003000Usplt гесогадо00000000000000 
Э-18 0010000 


Page Right Page 


Cursor record split record 





НИН 


record to be швей 


П 5-18 00000000000 


0005-19П00000000000000000000000000000000000000000000 
UUU 


Cursor record 





split record 


Night Pape 


Cursor record 


split record 


record to be insert 


О 5-19 0000000000 


5.4.4 В+000000 
1.0000 


UUUUUUUUUUUUUUUUUUUUALTER TABLEUUUUUCREATE/DROP 
| МРЕХГППАГТЕВ, ТАВЕЕО00000000 


ALTER TABLE 151 name 

| ADD(INDEX|KEY) [index папе] 

[index type](index col name,...)[index option]... 
ALTER TABLE tbl name 

DROP PRIMARY KEY 


|DROP(INDEX|KEY)index name 


CREATE/DROP МРЕХЦОООООООО 


CREATE[UNIQUE]INDEX index name 
[index type] 
ON tbl_name(index со! папе,...) 


DROP INDEX index name ON tbl name 


8 ШИ 
магсһаг08000000000000000100000000 


mysql[ALTER TABLE t 
-[JADD KEY idx b(b(100)); 
Query ОК,4 rows affected(0.32 sec) 


Records:4 Duplicates:0 Warnings:0 


UUUUUUUUUU000UUUUUUUU>HOW 1МрЕХГПП ИЛ 0 00000 
порапсойойПах а с lü 


туба 1ПАСТЕК TABLE t 

-DADD KEY idx a с(а,с); 

Query 0К,4 rows affected(0.31 sec) 
Records:4 Duplicates:0 Warnings:0 
mysql[]jSHOW INDEX FROM t^G; 
жжжжжжжжжжжжжжжжжжжжжжжжжжж;, рружжжжжжжжжжжжжжжжжжжжжжжжжжж 
Table:t 

Non_unique:0 

Key пате: PRIMARY 

бед іп іпдех:1 

Column name:a 

Collation:A 

Cardinality:2 

Sub part:NULL 

Packed: NULL 

Null: 

Index type:BTREE 

Comment: 
ЖЖЖЖЖЖЖЖЖЖЖЖЖ ЖЖ жж kk kkk kkk 7 — рружжжжжжжжжжжжжжжжжжжжжжжжжжж 
Table:t 

Non иптаче: 1 

Key пате: іах b 

бед іп іпдех:1 

Column name:b 

Collation:A 

Cardinality:2 


Sub part:100 


Packed:NULL 


Null:YES 


Index type:BTREE 


Comment: 


жжжжжжжжжжжжжжжжжжжжжжжжжЖЖ3 , рружжжжжжжжжжжжжжжжжжжжжжжжжжж 


Table:t 


Non иптаче: 1 


Key name:idx a с 


Seq in index:1 


Column name:a 


Collation:A 


Cardinality:2 


Sub part:NULL 


Packed: NULL 


Null: 


Index type:BTREE 


Comment: 


жжжжжжжжжжжжжжжжжжжжжжжжжжжД. рружжжжжжжжжжжжжжжжжжжжжжжжжжж 


Table:t 


Non unique:1 


Key name:idx a c 


Seq in index:2 


Column name:c 


Collation:A 


Cardinality:2 


Sub part:NULL 


Packed: NULL 


Null: 


Index type:BTREE 


Comment: 


бед іп іпдех:1 
Column папе: с 
Collation:A 
Cardinality:2 
Sub part:NULL 
Packed: NULL 
Null: 


Index type:BTREE 


5 rows in set[J0.00 sec[] 


UUUU>HOW INDEX FROMUUUUUUtUU4U000UUUUUU0UUcOUUUUUU 
0000001000000000000000ареоо0000000000000005ноМ 
ІМОЕХОО000000000 


Штарейг Пи icit 

DDNon_uniqueUUuUUUUUUUUUUprimary кеу ОоДО00000000 
LIKey пагтербббОДООООДОДОДО00000КорР |МОЕХО 
Озед in іпалехрдбОД000000000000іах а си 
ШСо!їиап патерОр Ор С 


ССоПа оп ОООПООООООБОБОБОПАОМОЦ ОВ ПОПООАОПОПОПОО 
UUUHeapUUUUUUUUUUHashDUUUUUUUUNULLUUUUHashDDUHashD 
Пи 





ССагата КУПОООПООООООБОБОБОВОБОПОПСагатла неупопоооо 
ОО010000000000000000000000000 


(1540 рагіобОДОДОО00000000іах БООО0000001000р00006000 
ТООПООООООООВООБООООПООМУЕЕО 


LIPacked[ amp gba d NULLE] 
DNullD00000000NULLUU0U00Uidx_bDUD0UYesUUUUUUUbDUNULLDD 


Силдех турейпопойтпо ОВООПОПООВ +0000000000000 
ВТКЕЕЦ 





ОСоттепё ПП 


Сагаї па Су ОО0О0000000000000000000000000000000000000 
ООДДДб00000000000000000000000000000000000000000000 
б00000000Сагаї паїйсудг ррророордоророраоророрбдорораоо00000 
O0CardinalityQOO00000ANALYZE ТАВГЕППППП 


mysqlljanalyze table т\б; 


CoLLation:A 
Cardinality:4 
Sub part:NULL 
Packed: NULL 
Null: 


Index type:BTREE 


UUUCardinality00000000000000000UUUUUUUUUUANALYZE 
TABLEDOUUUUUUUUUUUUUUUUUUUU0UUUUUUUUMy>QLUUUUU 
Сага па њупоооооооооооооовооовоооооо 


бед іп іпдех:1 
Column пате: username 
Collation:A 
Cardinality:NULL 

Sub part:NULL 
Packed: NULL 

Null: 

Index type:BTREE 


Commen t 


CardinalityUNULLUUUU0000000000000000000UUUUUUUUUUUUU 
0000ЕХРЕАИМО000000000000000000000000000000000000 


ППППППАМАГГ2Е ТАВСЕПОДООООООООДООООО00О000000000000 
[ANALYZE ТАВСЕОООООПОООООБОБОООВОО 


2.Fast Index Creation 


MySQL 2.2UUUU00UUU>.2UUU0UUUUU00UUUUUUMy>QLUUUUUUUDD 
UUUUUUUUDPDPLUUUMyY>QLUUUUUUUUUU 


DOU0UUUUUUUUUUUUUUUUUUALTER TABLEDUUUUUUU 
ЧИП 

[10000000 

Ч 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUUU0000000000000000000000000UMicrosoft SQL зегмеп] 
OracleQQU0DBAQU0MyS 910000000000000000000 


InnoDB[UUUUInnoDB 1.0.Х1 1 1 111 1 ГЕЁа5 Index СгеайопППП 
ОДОД00000000----ООРІСЄО 


О0000000001ппорвоб00000000000000500000000000000000 
ООСО000000000000000000000000000000000000001ппорвор 
ОДООД0000000000000000000000000МУу5ОСО0О0000000000000 
0000 


О00000000000000000000000траігооооб00000000єтраі00 
UUUUUUUUUUUUUUUUUUUUUUU 


ООЕТІСООООООООООО00005000000000000000000000000000000 
ООСОО000000000000000000000000ғ1Є00000000000000000000 
ШИГ 


3.Online Schema Change 





Online Schema СпапдеШш ПІ ТОС Ш pi IFacebookli 
ППППЫРЯПППИПППППИППҒасеброокЦмуБОСГЛПППИГАП”ПППППГІГП 
UUUUU0U00UUUUUU000UUUUU00MysQLUUUUDDLUUUUUUUDU 


FacebookUUPHPUUUUUOScOUUUU0U00UInnoDBOUUUUUU0UUOSC 
ПІПҒасероокПППУатаві Роппекап 11 ШОШ 1 00111 1) 
Тһе openarkkit toolkit оакК-опИпе-аКег{а з НЦО5СШ 
От 0000000000000000000000000000000000000000000000 
ОсгеахеСоруТабіе ППОДОД000000000 

Шаїгегсорутар еППППОПОППАЕТЕВ ТАВЦЕДОДОДОДООООО 


DicreateDeltasTable0UUUdeltasUUUUUUOUDUO0O0U0UUUOUOOO000UUD0D 
UUUUDMLUUUUUUUcreateDeltas Table 





口 createTriggersUD0DUDUINSERTUUPDATEDUDELETEDUDDUUDUUDODU 
О0000000009еіғаѕП0 


Шѕіаї5прѕћоХас ППО5СПППППП 


Ове!ес Таре пеоО и пебоадобойободобойдоббабободободоо 
ДДОспипкеаб ДрбборобородороддорородорОсору 00000000 
00000000500 0001) 


Сагормстаехзапободободоббодободобо 
ОїоадСоруТабіе ППОДОООО0000000 


ГігеріауСһапде5ППО5СПППППӘМЕЛППППППИПИППИПИППП 
ае!а5Ї ПП 





LlrecreateNCindexesi|[ ШИШ 


ПгеріауСһапаеѕ000000МіОО0000000000000000000000000 
ШИГ 


DDswapTablesUDUUUUUUUUUUUUUUUUUUU2D0D0U0UUUUUUUUUUUUUU 
обобобобоббобоборро 


ООБООООПОО 5 cnp Da pd m Oe $ ПРНРИПИО 00220090000 
UUMy>QL іппоб ВОПОДПОДОООО0В ВАОООДООООООДОДООО0О000000 
ШппорВПППП 


ОДО5СДОДОРАРОООДОООООООООООД0ООО0О0О0000000000000000 
ООДОД000000000005СП0000005ЕТ за! bin. Тод ОПДД00000000 
0$1аме[ 0000000000000 


4 Опііпе DDL 


ООА СПО ппорВП ПО ШОП 
О000000000МЕООО5СОПООО00000000000000000000Муѕог 
5.60000000пііпе ОРрІООД0000000000000000000000000000 
|МБЕКТЦОРОАТЕДОЕГЕТЕОООМОДОООПООБООМузо ЦООООООО 
000000 


О00000000000000000:1000000*00" 00000000 
10000000000 

1000000 

71000000000 

100000 

ПОППАЕТЕА ТАВГЕП Л Л 





ALTER TABLE 161 пате 


| ADD(INDEX|KEY) [index name] 


[index type](index col name,...)[index option]... 


ALGORITHM [=] {DEFAULT | INPLACE | COPY} 


LOCK [=] {DEFAULT | NONE | SHARED | EXCLUSIVE} 


АГСОВГТНМПИ ПИ IILI СОРҮП ПМу5ОГ 5.100000000 
UUUUUUUUUUUUINPLACEUUUUOUUUUUUUUUUUUUUUUDPEFAULIOODDU 
1 014: alter tableU0UU0OOUINPLACEDUCOPYOUODDOUODOOUUUODOFFD 
ОДООІМРЕАСЕООООСО 


mysql[]SELECTGGversionNG; 


1 row in set(0.00 sec) 

mysql[]jSHOW VARIABLES LIKE'old alter _table'\G; 

жжжжжжжжжжжжжжжжжжжжжжжжжжж 1. гомоююююююююююююююююююююююююююю/агіабіе name:old alter table 
Value: OFF 


1 row іп set(0.00 sec) 


госкогоодойобабодоббвобобобоборо 
01 МОМЕ 


1 0 
0200000000000 


П205НАВЕ 


ОО0000Е1С0000000000000000000000005000000000000000000 
ОО00000000000000000000000005НАКЕООП0000000000 


[J|3LJEXCLUSIVE 


ПЕХССО5ІМЕПОДООООООООООО0ОД00ОО000000ХО00000000000000 
ОО000000000СОРҮПОПО00000000000000СоРҮППО000000000 


[JAL]DEFAULT 


РЕҒАОЕТПООО00000000000003ОМЕПОО00000000000005НАКЕ 
О000000000000ЕХСЕОЅІМЕПОО0000рЕРАОЕТООО00000000000 
ОПООБО LOOOL 


ГлпоО ВОПОООПОпипе РОШОО000000000000000001№5ЕАТр 
ОРРАТЕПРЕГЕТЕППО МІ0000000000000000000000000000000 
о00000000000000000000іппоар online alter log тах сігеГ 
UUUUUUUU1L28MBUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUD 
innodb online alter log тах 5іГ22?ПДПОДОДЗООДОДОООДОДСООО 


Error:1799SQLSTATE:HYOO0(ER INNODB ONLINE LOG TOO BIG) 


Message:Creating index'idx aaa'required more than'innodb online alter log max size'bytes of modification log.Please try again. 


ПОДОДб00000000ДОіппоар online alter log тах ѕіғе0000000 
UUUUUUUUUUUUUUUUALTIER ТАВЕЕППО05НАКЕПО000000000000 
UUUUUUUUUUUDMLUUUUUD 


ОДОД00000000піїпе 90470000000000000000000000000000000 
UUUUUUUUUU>QLUUUUUUUUUUUUUUUU 


5.5  Cardinality[] 
5.5.1 Ш Сагашаїу 


О00000000000000000000000000000008 +0000000000000000 
000000008 + 0000000000000000000000000000000000000000 
ШИШ 


SELECT*FROM student WHERE sex='M' 


UUUUUUUUUU0UUUUUUUOUO M TF UU000>QLOUUUUUUUUUUU>0%DDU 
д00000001:10000008-000О000000000000000000000000000 
ОДООД00000000000008--000000000000000000000000000000 
UUUUUUU 


DO000000000000000000SHOW INDEXDUUUUCardinalityUOO0 
Сагаї па су ПОООО000000000000000000000000000Сагаїпаїієу 
ОО000000000000000000000000000000000000000 
Cardinality/n rows іп ќабіе0000000100000000000000000000 
ОО000000000000000000000000000000000000000008 +00000 
00000000 


SELECT*FROM member WHERE usernick='David' 


UmemberUUU5000UUUUusernickUUUUUUU000000000000000 
рам gb ba 


mysql[JEXPLAIN SELECT*FROM member 


-ПМНЕВЕ usernick='David'\G; 


select type:SIMPLE 


table b 

type:const 

p ble key k 
key:usernick 

key len:62 

ref:const 

rows:1 

Ext 

1 set(0.00 sec) 


UUUUUUUusernick00000000000000000000>QLUUUUUUUUUUUUU 


5.5.2 InnoDB[|IUIUICardinality[ 00 


0000000Сагаї патієу д0000000000Сагаї па куроооооооооооооо 
UU0000000000000000000000000000000000UCcardinalityUUUUU 
00Му$59Н]00000000000000000000008+000000000000000 
cardinality000000000000000 


DUDOOUDOOUDOOOUDOOUODOOUDOOOOOOOUOOOUDOOUDOOOUOOOUO 
cardinality0000000000000000000000000000000000UUUUUUUD 
ПИППЭОСП ШИЛ Сагатай уу ПИ 
О000000000000Сагаіпа!іуро000000005атріе000000000 


Оіппо08000000Сагаї патієу ОДООДО0ОД00000001М5ЕВТО 
ОРРАТЕОООООООООООООООООМ5ЕКТООРРАТЕОООООСага та у 
пи HIC BI DUI ICI BOBO EID] 
іппо08000000000Сагаї па куроооооо 


О0001/160000000000 
Dstat modified_counter[]2 000 000 ОООЦ 


ОД0000000000Сагаї па т 000002/1600000000000000000 
Сагаї паї УОДОДОООД000р000000000000000000000000000000 
ПОООДОДОДОД0000000000000000000000000000000їп0по08000 
ПОС0000005аё modified соипіегДОбО0О00000000 

stat modified соц ег 2 000 000 ОООДППОПОПППСагата ту 
000 


000 п по 08000000000000Сагаї патісу ОООДО00000000000000 
ОД0000іппобв80000080000001еаї Page00000000000000 


O00B +О0000000000000А0 
00008 + pae np m CEP ПР 2... [] PE] 


ОодобороПОСагаї ану I Сагатан у- ДР1 + P2 +...+ P8[] 
*AJ8[] 


ОДОД0000000001ппо08000000Сагаїпат'єу ДДО000800000000000 
О0000000000000000Сагаіпаііуроооо00000008000000000000 
о000000Сагаіпаіуро0000000Сагаіпа!їурооо000000 


SHOW INDEX FROM OrderDetails 


> LOOOO0CardinalityOO000000000000005- 
OOU 
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П 5-20 ППППОНОУУ INDEX FROM Огдаегоетай< 1 


ОПОООООООООБОПО!М5БЕКТОУРОАТЕПОПОПОППОгдего егай в 0000 
ОООПОООПО5НОУ/ INDEX РКОМОПОПСагата ку 000000000005- 


21000 


LL лот wanne (бл Ой О Мм МЫ М eroe (п her m 
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П 5-21 ППППОНОУУ INDEX FROM Огдегоетай< ПП 


UUUUUUUUUUSHOW INDEX ЕКОМППОПООга егрекаи5 0000 
Сагатай КУПОПОПОПОПОПОгаегоетайз Tr lm m m d 
Сага паї су ДОДОДФе000000000000000000000000000000 

Сагатай с ДОДОД0С0О00000001п побвородовечядодродододродр 
00 


ОБОДО00000000000000000Сагаї па курооооооооооооооооооо 
UUU000008UUUUUUUUUUUUUUUUUUUUUU0U000000CardinaltyU000 
00 


UInnoDB 1.20000000000Діппоаб stats sample радез Л ii 
Сагаї паї су дОбб0000000008000000іппоаб stats method] 
ДророррорромовіррророророОииїїє едиагш МОН III 
ПОПОООБОПОпч!в _unequalDUnulls іюпогеа По МО 000000 
UUUUUUNULLUUUUUUUUUUUUUUNULLUNULLUI0U2020303030000 

innodb stats _ methodUUU000UU000cardinalityDU400DD0 

innodb stats method[]nulls ипедиапП  СаллататнтуцЦэ 0000 
innodb stats method[]nulls тдпогед ПСагата у П3П 


OOOSQLODANALYZE TABLENSHOW TABLE STATUSGSHOW 
|МОЕХОППОМЕОВМАТЮМ 5СНЕМАПППППТАВ!Е5115ТАТ!5ТЇС5( 
ОДОіппобвор0000000000Са гаї паті у ОД0О0000000000000000 
ООДО000000000000000000000000000000Сагаїпаїієсу TC] 


InnoDpB1.200UUUU00000CardinaltyDUUUUUUU00000U>-3000 


х 
=== 


Ши) stas persistent 


innodb stats on metadata 


$53 т 812 | 


Wh 
мн TABLE it Cardinality И ЙН 
E. бо ШИН ИМ ЖОНН МАЎ Ў Cardinality 

| Д MySQL ЦН ШИ. ШИ И CREATE 
TABLE Al ALTER TABLE 的 选项 STATS PERSISTENT JE НО 
t. 

AU: OFF 

1130 SHOW TABLE STATUS, SHOW INDEX J J Ё 
INFORMATION SCHEMA У E P d) 4 TABLES Al STATISTICS М, 是 
ЗИ байшд К, 

ЗУ OFF 

FFM ли stats persistent 设置 为 ON， 议 参数 表示 ANALYZE 


ший) stats persistent sample pages |TABLE Сайн УН НЫ: 


A: N 
少数 用 来 取代 之 家 二 本 的 参数 jnnodb stats sample pages, ZU 


inodh stats transient sample pages | ШД: 


ИШ: 8 


5.6 841111 


5.6.1 ДОО008--000000 


00008+000000000000000000000000000008+000000000000 
1 BID С 
О00000ВАОП0000000000000000000000000000000000000000 
D0000000000000000000000Think Different] 


UUULUUUUUUUUUUUUUUUUU0UUUUUUUUOLTPOOLAPUUUUOLTPOUUU 
О0000000000000000000000001000000000000000020000000 
ООО00000000000000000000000000000ТРО00000000000000 
в+О00000000000000000000000000000000000008 +0000000 
18 III) 


UUOSLAFUUUUUUUUUUUUUUUUUUUUUUOLAPOUUUUUOUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUO 
О000000000000000000000ГАРО000000000000000000000000 
О000000000000000000000000-АРО000000000000000000000 
О000000000ГАРОП00000000000000000000000000000000000 
D00000000000Hash Join000000000000000000U0UUUDPBADUUDUDU 
О000000000000000000ГАРООО0000000000000000000000000 
Ши 


5.6.2 000 


пи 
UU0000000000000000000000000000000UUUUtDU0000Uidx_a_bb 
UUU00UUUUUUaUbbUb 


СВЕАТЕ TABLE t( 
a INT, 
b INT, 
PRIMARY KEY(a), 
KEY idx а b(a,b) 


)ENGINE=INNODB 





1 ИП 
0008 00000000000000000010000000200000000000000000 
ПОООО00000000 а 60005-22000 





П 5-22 ПППППВ-П 


005-2200000000008 +000000000000000008 +0000000000000 
ОО000000000000000000000000000000000010100010200020 
1000204000301000302000000аообоо0000000 


ПОООПООЗЕГЕСТЖЕКОМ TABLE WHERE а=ххх and ӨР ххх ЇЇ 
ПППППӘПЫППППППИПППППППӘПППБЕГЕСТЕЕКОМ TABLE WHERE 
a-xxx(UpD uui lalbi r ud sEeLECT*FROM TABLE 
WHERE b=xxx 00000008 +000000000000006001020104010 
грр0р0000000006000000000а0600000 


ОДОООО000000000000000000000000000000000000000000000 
пи! 
UU00000000000000000000000000000UUUUUbuy_logb 


CREATE TABLE buy log( 


buy date DATE 

)ENGINE-InnoDB; 

NSERT INTO buy log VALUES(1, '2009-01-01'); 
NSERT INTO buy log VALUES(2, '2009-01-01'); 
NSERT INTO buy log VALUES(3, '2009-01-01'); 
NSERT INTO buy log VALUES(1, '2009-02-01'); 
( 
( 


NSERT INTO buy log VALUES(3,'2009-02-01'); 


NSERT INTO buy log VALUES(1,'2009-03-01'); 








NSERT INTO buy log МАЦЈЕ5 (1, '2009-04-01' ); 


ALTER TABLE buy log ADD KEY(userid); 








ALTER TABLE buy log ADD KEY(userid,buy date); 


UUU0000000000000000000000userdUU00000UuseridUUUUUUDU 


SELECT*FROM buy log WHERE userid=2; 


00000000005-23000 





й select уре tabe ўе  possble keys ку ШИ гі м Мп 





у Е шин ейш? ей 4 он! 


П 5-23 друдобувегіа О00Д 


005-23000000розз ле кеузДДОО00000000000000Пиу5егід 00 
UuseridUbuy_date0U000000000000000000UuseridUUUUUUUUUUD 
Пи! 


00000004$ей901000300000000$94700000000005-24000 





SELECT*FROM buy log 


WHERE userid-1 ORDER BY buy date DESC LIMIT 3 





id select ype Шї ўе робе ел Ку іт г м Bir 





УТ SNPE bug rd шид 2 wei? 4 шй 3 Using where’ Ung ndex 


0 5-24 5941010000 


0UU00000002QLUU0000UuseridU00000000UuseridUbuy даағге (ПП 
Ор00000000Ои5епідбиу даседро0ООизетідй 200000000000 
buy аахедППОДОДОО000000000000000бчу дФаєерророб0000000 
UUUuseridUUU0000000>-22000 


E select pe table. уре робе keys Ку буйл m м № 
‚1 SIMPLE bulog mí шей ue] 4 cod 3 Using where: Using filesort 


П 5-25 ПІПивегіа 0008 


UExtraUUUUUUUUsing біезогіДООООООДОДОООО0ОД000000000000 
Ubuy dateUU00000useridUUbuy аакердодо 


[0000000000000000а060000000а060000000000000000000000 
0000 


SELECT... FROM TABLE WHERE a=xxx ORDER ВУ b 


[000000000а060<000000000000000000000000 


SELECT... FROM TABLE WHERE a=xxx ORDER ВУ b 


SELECT... FROM TABLE WHERE а-ххх AND b=xxx ORDER BY с 


UUU000000000000000000000000000DUflesortUU00000000aD0cD 
00000 


SELECT...FROM TABLE WHERE а=ххх ORDER BY с 


5.6.3 ШЇШ 


іппо080000000000Осомегіпод іпдехО000000000000000000000 
пи! 
UUUUUU00000000UUUUUUUIOUUU 


ПП DO000000000UInnoDB PluginUUUUUUUUUUU0UUInnoDBUUUU1.0 
UUUUMy>QLUUUUUU>.000UUUInnoDB0OUUUUUUUUUUODD 


UUInnoDBUUUU0000000000000000UUUUUUUUUUUUUUUUD 
Пргітагу Кеу1Приитагу key2|[]...[lkey1[]key2[]... ШИГ 
ОО00000000000000 


SELECT Кеу2 FROM table WHERE Кеуі-хххП 
SELECT primary Кеу2,Кеу2 FROM table WHERE Кеуі-хххП 
SELECT primary Кеу1,Кеу2 FROM table WHERE Кеуі-хххП 


SELECT primary keyl,primary key20key2 FROM table WHERE Кеуі-хххП 


ОООД0О0000000000000000000000000000бму. eg ПОО0000000 


SELECT COUNT(*)FROM buy Тод; 


Іппорво0000000000000000000000000чоу Год min pad br 
О0000000000000000001000000000000005-26000 


4 select type іе type р kes Ку ш г mws Ека 
у ЖЕ мым Ш вей 4 7 Ши 


П 5-26 СООМТУД0000000 


0002>-260000Upossible_keysUUNULLUUUUUUUUUUU0U00UuseridDU 
UUUUExtra0UUsing їпдехп 0000000000000 


оробороборррбарьоороробоооббооробьороообо0000000000 
Пи 


SELECT COUNT(*)FROM buy log 


WHERE buy date[]-'2011-01-01'AND buy date[]'2011-02-01' 


Ubuy_logUUuseridUbuy_date0000000000000Ub00000000000000 
000000000000005914000000000000000000000000000000000 
00000000005-27000 


di select type НЕ ўе possble keys іе ШИ гт mus Bia 





) 1 SIMPLE buyog index ще 2 ў 7 Using where; Using index 


П 5-27 00000000000 


005-27000000роѕѕіЫіе кеузормо  КеуЦывега 20000 
UuseridUbuy ааёеПо50000000Ехёга00000009ѕіпо тех 000000 
0000 


5.6.4 UUUUUUUUUUUUDU 


ПООООООООВЕХРЕАИМ 0000594 0000000000000000000000000 
О000000000000000000000000000000000000000001ҸО00000 
000000 


SELECT*FROM orderdetails 


WHERE orderid[]10000 and orderid[]102000; 


ОО005ОЦОО0000001000000000000005НОМ INDEX FROM 
огдегдетайз 11 1 15-28 1 





Tk Мл» ӨЕ Seq index (пае (Wm йй Мм Packed М ее (те 
ОМ! | РАМКА | Order) 1 ВИ BIREE 


— 




















шы) ЮМ 2 m 107 qs 
wee | 08) | m а — 2i = ПЕ 
УТЕ m 105% qs 
сінаў | D І M 32 m ERE 
odes | Frid | m 42 7 L qs 








П 5-28 [jJorderdetails[|[ ||] 


ШИ t]lerderdetails[]f]OrderlD[]Product! РПООООООООООООО 
ОгаегІр0000000000501000000000гаегрроо0000000000000 
ЕХРІАТМОДОДООО000000000Огаегі00000000000005-290П0 


1 Ши tabe — tpe МИ keys ky Ку mw о № 





р | SIMPLE эз range PRIMARY Oder D Orders rd Detale PRIMARY 4 ІР ЇЕ 


П 5-29 0000005947000 


[possible КкеуѕПООО00000000РАІМАВҮПОгаегірр 
OrdersOrder Оегайз ООООООДООО000000000000РВІМАВУДПОО 
UUUUUUUUUta ble зсап  1Огаес р 1 0 її 14ех 5сат 


UUU00000000000000000000000orderIPUUUUUU00U0U000000000 

UUorderIPUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUOrderIPUUD 
пи 
О00000000000000000000000000000000000000000000020%р 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


пи 
пи 
UUUUUU000000000UUUUUU000000UUUUUUUUUUUFORCE INDEXII[I 
0000000006 


SELECT*FROM orderdetails FORCE INDEX(OrderID) 


WHERE orderid[]10000 and orderid[]102000; 


0000000005-39000 





зе е ре ровен (ку Ку т м № 
р 1 МЕ эз йл Order (ШЕП 4 M Using where 


О 5-30 100000000 


5.6.5 ППП 


MysQLUUUUUUUUUUINDEX НІМТООО0000000000000000000000 
ПОДОДОООДОІМОЕХ HINTI 


DMy2>QLUUUUUUUUUU000000000U0>QLUUU0000U0UUUUUUUUU 
MysQLUUUUUUUUUUU000UUUUUUUUUUUUU000000UUUUUUUUUOUD 
О ВАДОООДОДОДООО0ОД000000000590:000000 


ОП5ОСО000000000000000000000000000000000050000000000 
UUUU0URange00U00000000000000DPBADUUUUUUUUUUUUUUUUUIndex 
HintUUUUUUUUUUUUUUUUUUUUUUUU0000000000000 


ПМуБОШПпаех Ніһ 000000 


tbl_name[[AS]alias][index hint list] 

index hint list: 

index hint[,index hint]... 

index hint: 

УЗЕ{ТМОЕХ | KEY} 

(FOR(JOIN|ORDER BY | GROUP ВУ)] (Тіпдех 11611) 
IGNORE{INDEX | КЕУ} 

(FOR(JOIN|ORDER BY | GROUP BY}] (index list) 


FORCE{INDEX | KEY} 





{FOR{JOIN | ORDER BY | GROUP BY}] (index list) 


ОДООООО0000000000000005000000000 


CREATE TABLE t( 


a INT, 


b INT, 


KEY(a), 


KEY(b) 


)ENGINE=INNODB; 


NSERT INTO t SELECT 1,1; 


NSERT INTO t SELECT 1,2; 


NSERT INTO t SELECT 2,3; 


NSERT INTO t SELECT 2,4; 








NSERT INTO t SELECT 1,2; 


0000000594100 


SELECT*FROM t WHERE а-1 AND 0-2, 


ПОЕХРЕАИМО000005-3100000000 


и жуе ше уе Ым ің ән г me Bta 





| МЕ | піск тере ab ba 5 | Мольера Using where: Using index 


0 5-31 50941010000 


05-310  ро5610Їе Кеу5  ПЭОНП ПП Пап ПИГ 
кеуПППП Пало I МузОШЦ ППалоп p n ПО ЁЕХ ай 
Using IntersectUbUa00000000000UU00UUUUUUUUUUUUUUUD 


UUUUUUU>E INDEXII[I III Па 00000 


SELECT*FROM t USE INDEX(a)WHERE а-1 AND 0-2, 


0000000005-32000 


id «уе ШЕ е Юй (ку Ку mw me bm 





| МЕ | Щ а ) Ї where 


о 





[| 5-32 QQUSE МРЕХОООООО 


UUUUUU0000000aUUUUUU000000000UUUUUUU000UU>E INDEXT TE] 
ОСООООООООВОБОБОООООВООООООБООВООПОБОВОПОРОКСЕ INDEX 
00000000 





SELECT*FROM t FORCE INDEX(a)WHERE а-1 AND b-2; 





00000000005-33000 





shed type е е — posbekes Ку Ку в ms Ба 
у Е | Н а а) cni j Ї МӨН 


[| 5-33 ППРОКСЕ МРЕХОООООО 


пи! 
ПППППППҒОКСЕ INDEXDUDUUSE INDEXT] 


5.6.6 Multi-Range Read[][] 


Му5015.6 L IMulti-Range ВеааГ МКВ Ш  МЫШ-Вапсде 
ReadUUUU000000U00U0U00U00U0000000000000000000000IO- 
роипа050:100000000000000Ми-Капде Веаап III] 
гапдеПге# ед ге 00000 


MRRUUUUUUUUUD 


DMRROUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
ПИГ 


1000000000000 

ШИ 

ПїлпорВ МугАМП ИЛ ОН ПИ ПМБВВП 
Ши 
ОУДО0000000Комі ОП 

“ШППВоулОГП ПИГ 


UUUUInnoDBUUUUUUMyl>AMUUUUUUUUUUU0000UUUUUUUUUUUOOD 
пи! 
О0000000000000000000000501100 





SELECT*FROM salaries WHERE salary[]10000 AND salary[j40000; 


salary дОДбОДО00іах 50000000000000000000000000000000000 
ПООПОПОПМи! -Капде Веадад)000000000005-34000 










ҮШ m me № 
: 23378 Using index conation 


key 
(к: 


wit type — lae её possble keys 
SIMPLE 















ses my du 





П 5-34 ПООМч®-Капде Веаа ПП 


UDDMulit-Range Веа ШШШ 1 ПЕхгаглп 5 500 index condition 
0000009$т9 MRRO00005-35000 


О збе “е уе райй (ку куе г пн № 





МІ МЕ шав те 0: ks d ЇЙ Using index condition; Using MRA 


П 5-35 ПДМині-Вапде ВеаапП 
О0000000000000000000000000005-4000 


$54. GARR Mul Range Read НИ | 





Щи 
ШИН Read 11) 
И Read n 


ООООООООООБОВОБОБОООВООЗО0ПОПОПМи!!-Капде Read00000 
0000000000000 


ПП _ 0000000Му$94]0000000005$91410000000000000000000 
Пи 


ОД0Митсі-Капде ReadUUUUUUUUUUUUUUUUUUUUUUUUU00000000 
Пи 


SELECT*FROM t 
WHERE key рагі10-1000 AND key part1[]2000 


AND key part2-10000; 


Пи Ккеу рап Пкеу рагі2000000000000Океу partir 
key_part20000000000000Muilti-Read RangeUUUUUUUURangeD 
2QLUUU00Ukey_part1UU100000020000UUUUUUUUKey_part2000 
10000р000000000кеу, раге ПОПОПОПООООООБОБОБОВОБОВОБО 
UUUkey_part20001000000U0Mult-Range ReadUUUUUUUUUUUDUD 


ПОО00Мий!-Капае ReadUUUUUUUUUUUUUUUUUUUUUUU00000000 
О000000000000000000010000100000010010100001010021 
100010)...00199901000ПД000000000000000000000 


Пи 


SELECT*FROM salaries 
WHERE(from date between'1986-01-01'AND'1995-01-01') 


AND(salary between 38000 and 40000); 


UUUUMuiti-Range ReadU0UUUUUUUU>-36000 





select уе table уе  possble kes key ы wf mws bn 
p) МЕ ае mage йз Ш 4 210740 Usngindex condtion: Using MRR 


П 5-36 ПП Мий-Капоае Веаап JLI] 


Пзатапез ОП Пзатагу Шах 5ЄШПШ ГПЭОШШШГ Л IMulti- 
Range КеайПОПООООПОООБОПОБОБОБЕхегайоооПбзто МЕЕППП 


OOOOMulti-Range ВеааШШЦорилтег өө СТ Над 
ПО ойПООДООМи !-Вапде Веааш тиг cost Базед ПП 
UUU0cost бавеаш Ш ООО и” "ООО Поп пиг cost Базед 
[off LIL МЫШН-Вапде ВеааШ 11110100 01МЫН-Вапде 
ReadQQO000000000 


mysql[jSETGGoptimizer switch='mrr=on,mrr_cost_based=off'; 


Query ОК,0 rows affected(0.00 sec) 


HUread_rnd_buffer_size(U000000000000000000000000000000 
UURowIDUUUUUU0URowIDUUUUUUUUUUUU226kD 


mysql[JSELECTGGread rnd buffer 5126Хб, 


5.6.7 Index Condition Ризпаомп СР | 


[]Multi-Range Read[][][]lndex Condition PushdownUDUUMySQL 
5.600000000U000U0000U000U000000MySQLUUOU0U00UIndex 
Condition Ризпаомип ООООООБООООБОБООБОБОВОБОБОМУНЕВЕП 
UUUUUUUUUUIndex Condition РизПаомми МУ5О ПИ ПЛШП 
UUUUUUU00UWHEREUUUUUUUUUUWHEREUUUUUUUUUUUUUUUUUUD 
D00000000000SQLO0000000fetchD00000000000000 


Index Condition Риѕћаомп000гаподе[ге ед ге ге? ог пи 


ПООООООООМУ!ІЅ5АМЦіппорво5000000000паех Condition 
Ризпдоуип ПОПОПОПОПОПЕ хай 0біпд index conditionDDD 


ПП МОВ Сизте 111 1 Епоте Condition Риѕћаомһ 0000000 
Д“Іпдех”ДСопайіоп Pushdown[UUUUUUUUUConNdition 


Риз5 паоуип ОПООООДОООДО00000000000МузоОї 5.1000МОВ 
Си ег ДОДОДОДОЕподїпе Condition Ризпаомипт ПП 


0000000000(21р_соде[аѕї пате[ћгѕеё пате)000000000 


SELECT*FROM people 
WHERE zipcode='95054' 
AND lastname LIKE'%etrunia%' 


AND address LIKE'%Main Street%'; 


ОДОД000Му5010000000000002гірсоае 095 054000000000 
М/НЕКЕПППа{пате LIKE'%etrunia%'AND address 
LIKE'%Main ${гее(%'ППОППОПОО паех Condition Ризйдоууп 


UU000000000000000zipcode0092> О5АППОПОПОПОУ/НЕКЕОООПО 
OOU 


[Index Condition Pushdown[UUUUUUUUUUUUUGUWHEREUULUUL 
UUUUUUUUUUUUUUUUUUUUUUUUUUUWHEREOUUUUUUUUUUUUUUUUUD 
О00000000501000 


SELECT*FROM salaries 


WHERE ( гот date between' 1986-01-01" АМО" 1995-01-01") 


AND(salary between 38000 and 40000), 





DD OrMulti-Range Веадд)0000000005-3 7000 


id select type е е — pombe keys ің кі т me № 





p 1 Е ШЕ те і is 4 210740 Using index condtion 


П 5-37 ПІПМиШ-Бапде Веайа ПППППП 


ПООООЕжгаПУта index сопа оп ПП Пах 500000 
Index Condition Ризпдоуип ДОДООООДДОДОД(етр пор 


гот _даёе)00000000іах_$000000#от ааёеро000000000000 


[]5-5[IHDEMy SQL 5.5[ MySQL 5.600050:1000000000000000 
MRRUUUUUUU 


29411015) ИЕ ЕЙ Index Conditon Pushdown ИШ ВЯ 


ШИЙД) 
WL К 
MySQL МҮШ? У 


MySQL S with ICP MRR МІ 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUIndex Condition Pushdown 
D00000000000MySQL 5.500000000 2 3 ven inn nMulitRange 
Веаай ПИ 11400961 


2.7 [lI] 


О00000000000000000001000000000000000000000000000000 
О0000000000000001286воо000000000000000000000000000 
О00000000000000000000000000000000000000100000000000 
000000 


5.7.1 ПОД 


UUUUHash TableUUUUUU0U00000000000000000000000000000UD 
пи! 
9-1 0010...От-17 “O00000000000000000000000 


00000000000007719..пп-1]00000000000000000000000000900006 
[[TIKI2 NULLE] 





П 5-38 00000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUTUUUUUUUUUUUUUUUUUUUUUUUUUUUUKOUUUUUUUUUUUUU 
1100000000000 


[0000000000000000000000006500«000000000006000000к00000000 
ООРООДООУ000000110.. па-1100000005-39000 





П 5-39 ПП 


О00000000000000000000000000000000005-39000000000000 
О0000000000000000000000со!!іѕіопоо000000000000000000 
О000000000000сһаіпіпо00 


ОДОД000000000000000000000000005-Ф00000)0000000000000 
D0000000000000000000000000DjJO0ONULLO 





П 5-40 0000000000000 


D000000000000000hO000000000000000000000000000000000 
пи! 
Пи 


[0000000000000000К009700000000к00097000000000000000 


h(k)=k mod m 


[1.1-00097000000000 


5.7.2 InnoDBHDO0000000 


InnoDBUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
DO00000000000000000PageDDUDDchainD00000000000000000 
UUUUUUmUUUUUUU20000000000000000000 

innodb buffer pool ѕіге000010м0000640016КкВП000000000 
000000000000640 x 2-1280ПП0000012800000000001280000 
00000000 1 39900000000001 3 9 9 Д00000000000000000000 


Отпор В ОДООО0000000000000000000000000000000000000 
UUUUUUUUUUU 


ПОО0000ппорвро0000000000ѕрасе іапоооо00000000000000 
ОПОЗ6КВОПОПОППо ве ппорВП Пврасе і4002000000000 
space іаДойзе Л Ш К-е5расе 1941120+5зрасе іа+о#ѕе ПП 
UUOUUUUUUUUUDU 


5.7.3 ПОП 


ОДООД0000000000000000000000000000000000000008А0000 
18 
SELECT*FROM TABLE WHERE index со! ххх! [0000000000 


ООООООООБНОМ ENGINE INNODB 5ТАТО5ОООДООО0000000000 
00008 


ту54115Н04 ENGINE INNODB STATUS\G; 


Ibuf:size 2249,Тгее list len 3346,seg size 5596, 
374650 inserts,51897 merged recs,14300 merges 

Hash table size 4980499,node heap has 1246 buffer(s) 
1640.60 hash searches/s,3709.46 non-hash searches/s 


1 
ПИН TL] 


SELECT*FROM table WHERE index со1='ххх' 


О0000000000000000000000000000000000поп-һаѕћ 
ѕеагсһћеѕ/$100000һаѕһ searches:non-hash зеагспез 100000 


UUUUUUUUUU 


ОООО00000001п по0800000000000000000000000000000000 
innodb adaptive hash їпдехПППППППППППППППП 


5.8 [HHI 
5.8.1 ПП 


[000000000000008 + ОООООО0О00000000000ргейхоробдо00000 
000000В + 00000000 


SELECT*FROM blog WHERE content 1іке'ххх%' 


UU>QLUUUU0U0UUUUUUxxxDUUUUUUUUUUcontentUUUB+DUOUUUUUUO 
1 
охххОД00000 


SELECT*FROM blog WHERE content 11Ке'%ххх%' 


008В+000000000$9 410000008 +000000000000000000000000 
18 Т 
000000000000000000000000000000008+00000000000000 


UUUUUFull-Text 2earchUUUUUUUUUUU0U000000000000000000DD 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 


ОПООМуБО 000 по D ВОООООООООПОБОООБООВОППОМУБАМ 
ПОСО000000000000000000000000000000МуІ5АМОПО00000000 
ОДООО000000001п пор 8о000000000000000000000000000 


[InnoDB 1.2.х)0000/ппо 0 В ДОПОДООДООО000000МУТЬАМОДООО 
ШИ TET] 


5.8.2 И 


ОДОД00000000Діпуегсеа index 0000000008 + ШОО 
UU00000Uauxiliary table000000000000000000000000UUUUUUD 
Пи 


Llinverted file indexQQ00000 {0000000000!D } 
DfullinvertedindexUUUUUUU{tOOU(UUUUUUUIDPUUUUUUUUUDU)} 
О00000000000010000005-6000 


58 2 


Document Document ІК 
| Pease pormdee hot, pease porridge cold Some like thot some lik 1t col 
| Pease porridge nthe ро Some ke tin the pot 
| Nine days old Nine days 00 











Document! dQ 0000000000! 4 Text nan a a pr 
шиналы 
IdUUUU 


inverted file іпаехОДО000000000005-7000 


+57 inverted file index ИД 


Number | — Tei Number Text Documents 





DODD000codeDO0001040000days0000030600000000000000000 
ПО00000роситепѕВ00000000000000іпмегќеа file indexQQQ0U 
Падова inverted index[]DUUD(pairn DDI(Documentid[] 
Position) 00000000000005-8000 


551 ШИ index MARRA 


Number Documents 

| ШІП 的 (6) 
| (0) (6) (4), (1) 
| (9) (8) (19) (9) 
| (3) (54 (5) 的 
| (17) (9) 119) 8) 
( (10) (57) (ц), (55) 
| "m 











full inverted indexUUUUUU000000000Ucode000000001:60000U1 
006000UcodeUUUUUUfull inverted іпдех ОДОД000000000000000 
0000000000000 


5.8.3 InnoDB 


\їппоЮВППППП1.2.хПППППППППППППППППц!! inverted index00 
ПО0ппорво000000(роситепёіїаПРоѕіїоп) 0001115” 000000 
000000000000Оммога ДороррОІ:00000Ому ord nnd nd dnd ada 
Піппорво0000115#000000Роѕіїоп0000000Ргохітіёу Search[] 
ОМУТ5АМОДОДООО0000 


UUUU0000000000000wordUUUUUUUUUUUUUAuxiliary Table 
UUUUInnoDBUUUUUUUUUU0U000000000006UAuxiliary Табіе 000 
000 Оумогабі ай bt 


Auxiliary Таве ПОДОДОООДОО0000/п по В0000000000000000 
ПООБООРТ$ Index CacheQU0000000000000000000000 


FTS Index СаспердуДООДО000000Омогабіїв СОООДО00000000000 
ОО0000000000000000000000000000ЕТ75 Index Саспей 
Auxiliary Table[][ UI типо ВОПОПОПОПА чхтагу Так! ед 
ОДОД0000000000Аихіїїагу Табіе ПОДОДОДО00000Аихіїіагу 
ТавЇЄ ШИШ ЕТ5 Index Саспеш Мо i ЦАнхшШагу Та ер 
0000000000тегае00000000000!пѕегё Ви е ПП те" 
Вие  ПОООООПОООООВ+ ОООБОППЕТ5 Index Cacher 
Insert BufferQ 00000000! nnoDBOQOOUUU00000 0000000000000 
ПППППППАихШагу Тавїеё ШҮ 00 


InnoDBUUUUUU000UUU00000UAuxiliary Табіе ПОДООДОД0000000 
innodb ft aux table[| UL JAuxiliary Табе 00$ 4070000 
test[][][]]]fts абАихіїїагу Та ей 


mysql[JSET GLOBAL innodb ft aux table='test/fts_a'; 


Query ОК,0 rows affected(0.00 sec) 


О000000000000000іпѓогтаёіоп_ѕсһетар0000 
INNODB FT INDEX ТАВГЕП 5 ап 


0000000000гасіе 11900000000000000000000000000000000 
ОДОДОО0001а по ОВООПОПООООООБОВБОБОВОБОПЕТ5 Index 
CacheQU0000000000000000!n по о ВДООО000000000000000000 
18 


ПООООООПОЕТ95 Index Сасһе0000000000000Ачхііагу Tablet 
UUUU0000000000000FTs Index CacheUUUUUUUUUUUUU0U000000 
UUUUUUUUUU000UUUUUUUUUUU00UUUUInnoDPBOUUUUU0UUUUUUD 
UUUU00000000000000000FTs Index Саспе 


UUinnodb ft cache size0UUUUFTS Index СасһеЦППЦППЦППП3З2М[ 
ПО0000000000(могарііѕ=)0000000000Ачхіагу TableQQ00000 
оббобобобобобобббобоббободобоббобоббобоадаббородо 


FTS Document ПРООПОПОПОООВЕ тпор врооооооооооооооооо 
UU0Uword0UUU0UUInnoDBUUOUUUUUUFTS_DOC 100000000 
BIGINT UNSIGNED NOT МОН 1 InnoDBIII 1 10011111 
FTS DOC ID INDEX[]Unique Іпаехо00000000ппорво000000 
ОООБОБООООБОБОБЕТ5 БОС ЛЭ Ш 1 Упаче їааех й 
ҒТ5 DOC ТОбОООДДОДОДООООООО0ООДО00000Му5О:0000000 
0008 


mysql[JCREATE TABLE fts_a( 

-ПЕТ5 DOC ID INT UNSIGNED AUTO INCREMENT NOT NULL, 
-[]body TEXT, 

-[JPRIMARY KEY(FTS DOC ID) 

0); 


ERROR 1166 (42000) :Incorrect column name'FTS DOC ІП" 


UUUUUUUUUUUUUUUFTS_DOC_IDUUUUIN TIUUUBIC ІМТО00000000 
ПО псоггес! column name'FTS DOC _ID'QQQ000U0000000000 
0000 


туза ШСКЕАТЕ TABLE fts_a( 


-ПЕТ5 DOC ID BIGINT UNSIGNED AUTO INCREMENT NOT NULL, 
-[]body TEXT, 

-[JPRIMARY KEY(FTS DOC ID) 

0); 


Query ОК,0 rows affected(0.02 sec) 


D00000000000000000000000000000000000000000Auxiliary 
Табіероо0000000ғТ5 Cache їтдех ЦАнхМагу Та еппП 
ПППППїппоОВЦППППППППЕТ5$ Document ІОПОДОДОДОЕНЕТЕО 
auxiliary ка ёс нг тподарб ft aux «әре ПП 
information_schemal[I[( Ц JINNODB_ ЕТ DELETEDUUUUUUFTS 
Document ЇЇ | 


UUUUUDMLUUUUUOUUUUUUUUUUUUUUOUUUUDPELETEDUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
1ппо0В0]]00000000000000000000000000000000000000 
OPTIMIZE TABLEQQUOPTIMIZE ТАВГЕППППППИПППППП 


Сага паї у ПИГ 0000000000000 
innodb optimize fulltext опіІуп000000 


mysql[JSET GLOBAL innodb optimize fulltext оп1у=1; 


mysql[JOPTIMIZE TABLEfts a; 


О0000000000000РТІМІ2Е ТАВГЕПОДОООООПООООО0ОО00О00000000 


Пи BICI ICT TC] 
innodb ft num word оріїтігер ПООДООО000000000000000 
2000[] 


ОДОДО000000000000000000й65 аб 


СВЕАТЕ TABLE fts а( 
FTS DOC ID BIGINT UNSIGNED AUTO ІМСВЕМЕМТ МОТ NULL, 


body TEXT, 


РВТМАВҮ КЕҮ(ЕТ5 DOC ID) 

); 

INSERT INTO fts а 

SELECT NULL, 'Pease porridge in the рої"; 

INSERT INTO fts a 

SELECT NULL, "Реазе porridge hot,pease porridge cold'; 
INSERT INTO fts a 

SELECT NULL, 'Nine days old'; 

INSERT INTO fts a 

SELECT NULL,'Some like it hot,some like it cold'; 
INSERT INTO fts a 

SELECT NULL,'Some like it in the pot'; 

INSERT INTO fts a 

SELECT NULL, 'Nine days old'; 

INSERT INTO fts a 

SELECT NULL,'I like code days'; 


CREATE FULLTEXT INDEX idx fts ON fts a(body); 


О0000000#ѕ acinrbedyrnti anb b dd bd FU LLETEXTT] 
а 
ts_aUUUUU 


mysql[]JSELECT*FROM fts a; 


11|Реаве porridge in the роі] 
12 |Реаве porridge hot,pease porridge cold| 
|3| Мапе days old| 


|4|Some like it hot,some like it cold| 


|5|Some like it іп the pot] 
16 | Мапе days old| 


1711 like code дауз | 


7 rows іп set(0.00 sec) 


UUUUUUinnodb ft aux саве ИГ 


mysql[JSET GLOBAL innodb ft aux table='test/fts_a'; 
Query ОК,0 rows affected(0.00 sec) 


mysql[JSELECT*FROM information schema.INNODB FT INDEX TABLE; 


соде(717111717| 
с01912141212135| 
со1412141214|31| 
дауз13171313151 


4ау5|3|7|3|6|5| 











4ау5|3|7|3|7|12| 


hot|2141212115| 


hot|2|4|2|4|13]| 


11ке|417|3|415| 


like|4|7|3|4|18| 


like|4|7|3|5|5 


11ке|417131712 


пле |316121310 











nine|3|6|2|6|0 


old|3|6|2|3|10 








old|3|6|2|6|10 


реазе|112121110| 


реазе|1|2|2|2|09| 


реазе|1|2|2|2|20 | 


porridge|1|2|2|1|6| 


porridge|1|2|2|2|6| 


porridge|1|2|2|2|20| 


pot|1|5|2|1|22 


pot|1|5|2|5|20 





some|4|5|2|4|0 


some|4|5|2|4|18| 





some|4|5|2|5|0| 


下 


00000Омога ДОДОДОРОсС пПпоПРО5ПОМПОДОДООО 
FIRST DOC ІРПІ.А5Т DOC ID00DOC СООМТПППППППМОГОПП 
D00000iDOO000000000IiDODDDwordg000000000 


ОО000000501100000Е75 рос 10070000 


ту541(рЕГЕТЕ FROM test.fts a WHERE FTS DOC 1027; 


Query ОК, 1 row affected(0.00 sec) 


О00000001ппорвоб00000000000000000000000000(рр00 
ОЕСЕТЕБОООООБОБОООБООВО 


mysql[]JSELECT*FROM INNODB FT DELETED; 


+--------+ 


+--------+ 


1 row іп set(0.00 sec) 


UUUUUUUUUIDUUUUUINNODPB_FT_DELETEDUUUUUUUUUUUUUUUDD 
ОДО00000000000000500000 


mysql[JSET GLOBAL innodb optimize fulltext оп1у=1; 
Query OK,0 rows affected(0.00 sec) 


mysql[JOPTIMIZE TABLE test.fts a; 


1 row in set(0.01 sec) 


mysql[]JSELECT*FROM INNODB FT DELETED; 


+-------- + 
|DOC 10| 
+-------- - 
17| 
+-------- + 


1 row іп set(0.00 sec) 


mysql[]JSELECT*FROM INNODB FT BEING DELETED; 


+-------- - 
|DOC ID| 
+-------- + 
17| 
+-------- + 


1 row іп set(0.00 sec) 


ОО0000000000000000РТІМІ2Е TABLEDOUUUUUUUUUUUUOUUUUUUUD 
IDUUUUUINNODB ЕТ BEING ОЕГЕТЕОООПОПОО7ПОПОБООПОПО 
ОДООД000000001900000000000000 


mysql[INSERT INTO test.fts a SELECT 7,'I like this days'; 


ERROR 182(HY000):Invalid InnoDB FTS Doc ID 


stopword[][][]stopword listDOO000000000000000000000wordOg0 
000000000000000006е00000000000000000000000 
stopword| ппооО ВДОДОДОДОДОвЕО рммогайп ООП 

information 5сһетаП ПІШІП 

INNODB ЕТ DEFAULT 5ТОРУ/ОКР 36 550рмог ПП 
о00000іппоаю ft server stopword фа еп  ө5ормюог ПОП 


mysql[JCREATE TABLE user stopword( 

-Dvalue VARCHAR (30) 

-П) ENGINE-INNODB; 

Query OK,0 rows affected(0.03 sec) 

mysql[]SET GLOBAL 

-[innodb ft server stopword table-"test/user stopword"; 


Query OK,0 rows affected(0.00 sec) 


ПО ппо о вОДООО0000000000000 
абодоббобобободод 

Ши 
Сббобобобойбаейп#егоапободободободо 





5.8.4 DUDO 
My2QLUUUUUUUUUUFull-Text Search Drm 


МАТСН (со11, со12,... ) АСАІМ№ЅТ (ехрг[ ѕеагсһ modifier]) 
search modifier: 

1 

ІМ NATURAL LANGUAGE МОРЕ 

[ІМ NATURAL LANGUAGE MODE WITH QUERY EXPANSION 

|IN BOOLEAN MODE 

|WITH QUERY EXPANSION 


H 


МуУБОШ ООООМАТСН().. АБАМ5ТОООООООООООООМАТСНОООО 
ОООООООАВА МБ Т000000000000000000000000000000 


1.Natural Language 


О00000МАТСНО0000000000М№аќиџга! Гапдцадейт IILI 
мога ПП0005.8.ЗППОПОПОЯ в апоПбодуйпопПРеазейопооопо 
UUUUUUUUUU000U>QLUUU 


mysql[JSELECT*FROM fts a WHERE body LIKE'%Pease%' ; 


0000594000008 +0000000000000000000$ 947000000 


mysql[]JSELECT*FROM fts a 
-ПМНЕВЕ MATCH (body) 
-DAGAINST ( 'Porridge'IN NATURAL LANGUAGE MODE); 


eee ee dne‏ د ا 


|FTS DOC ID|body| 


12 |Реаве porridge hot,pease porridge cold| 


11|Реаве porridge in the роі] 


2 rows in set(0.00 sec) 


ПОМАТУВАЕ LANGUAGE МОРЕПОПОО00000000000000000000 
00000$ 97000000 


SELECT*FROM fts a WHERE MATCH(body)AGAINST('Porridge'); 


UUUU>QLUUUUUUUUUDD 


mysqlEXPLAIN SELECT*FROM fts a 

-[WHERE MATCH(body) AGAINST( 'Porridge')NG; 
жжжжжжжжжжжжжжжжжжжжжжжжжжж;, рружжжжжжжжжжжжжжжжжжжжжжжжжжж 
19:1 

select type:SIMPLE 

table:fts a 

type:fulltext 

possible keys:idx fts 

key:idx fts 

key len:0 

ref:NULL 

rows:1 

Extra:Using where 


1 row in set(0.00 sec) 


ППППППЕуреГ Ги ех npa b key i 
Idx_ftsUUUUUUUUUUUUUUUUUUU0U00000000000000000000DD 
MATCHUUUUUUUUUUUD 


mysql[JSELECT*FROM fts b 
-DWHERE MATCH (body) AGAINST( 'Porridge'); 


ERROR 1191(HY000):Can't find FULLTEXT index matching the column list 


ПУУНЕВЕДДОООМАТЄЕНОДОДОДОООООООООООВетТема пседрО0000 
ОДООД000000000000000000000000000000000000000000 
МуЅОЦТПООО0000000000000000000 


word III! 

Оммогадрроооорооо 

ГАмгогдПП b 

СПШПППГ  могаг| 
DD0000000Porridge00020000000000000000000000000 
UUUUMATCHUUUUUUUUUU00U0UUUU>QLUUU 





mysql[]SELECT count(*) 


-ПЕВОМ Ғ%5 а WHERE 


-[MATCH(body)AGAINST('Porridge'IN NATURAL LANGUAGE MODE); 


Жене аа ар 


|count(FTS DOC ID) 


аа ала ges seis eee 


Фа ыа аа ко прва аа 


UU>QLUUUUUUUDUU 


mysql[]SELECT 

-ПСОШМТ (ТЕ (MATCH (боду) 

-[JAGAINST('Porridge'IN NATURAL LANGUAGE MODE),1,NULL)) 
-DAS count 


-ПЕВОМ fts a; 


DOUBTS Qua dp pp ip d Cd 01ПП0011П1115О0Ш III III 
0000000$94100000000000000000000$9-1000000 


ОО0000000500000000 


mysql[JSELECT fts дос іа, бойу, 

- ПМАТСН (body) AGAINST('Porridge'IN NATURAL LANGUAGE MODE) 
-[JAS Relevance 

-ПЕВОМ fts a; 


下 


+------------+-----------------------------------------+--------------------+ 
11|Реаве porridge іп the pot|0.2960100471973419| 
12 |Реаве porridge hot,pease porridge со14|0.5920200943946838 | 


|3| Мапе days old|0| 


14 | 5оте like it hot,some like it cold|0| 

15 | боте like it іп the pot|0| 

16 | Мале days о14|0| 

1711 like hot and code дауз |0| 

+------------ +----------------------------------------- +-------------------- + 


7 rows іп set(0.01 sec) 


ПОппорво00000000000000000000 
СІП Пууога згормиогадопойооооборо 


(| word[ ПП под ft min token сігеП 
innodb ft max token чге 


UUUUstopwordU000000U0UUUUUtheDUUUUUUUUUUUUUU 


mysql[JSELECT fts doc id AS 19,Боду, 


-[MATCH(body)AGAINST('the'IN NATURAL LANGUAGE МОРЕ) 


-DAS rl 

-ПЕКОМ fts а; 
+----+----------------------------------------- +------ + 
| 19 | роду] гі] 
+----+----------------------------------------- +------ + 


1|Pease porridge іп the pot|0| 


2|Pease porridge hot,pease porridge cold|0| 


3|Nine days old|0| 


4|Some like it hot,some like it cold|0| 


5|Some like it in the pot]0| 


6|Nine days old|0| 








7|I like hot and code days|0| 


%----%----------------------------------------- %------ 十 


7 rows іп set(0.00 sec) 


о0000һеро0001050000000005ормогаро0000000 


UUinnodb ft min token size[]innodb ft max token size[][] 
InnoDBI||[ D p uiinnodb ft min token 5626 ШИ d 
[linnodb ft max token 51 2ё ПП ппОрРВШИТГШ 
innodb ft min token 6,ЄЄГ JJ m3 ntl 

innodb ft max token 5126 1 841 


2.Boolean 


МузОШ ПИГ ЦОМ BOOLEAN МОРЕПОПОО00000000000000000 
ОООДОООО000000000000000000000000ПРеазерудиок 00000-0- 
1 


mysqlSELECT*FROM fts а 


-ОМНЕВЕ MATCH (роду ) AGAINST('+Pease-hot'IN BOOLEAN MODE)\G; 


FTS DOC ID:1 


body:Pease porridge in the pot 


ВооіеапОДОДО000000000 

ОочДОДмога 0000 

О0-00Омога 00000 

Lino орега ог ЦПМмогО ПЕН 
DG@distanceUUUUUUU0000000000Udistance0UUUdistance0UUUUD0 
UUUUUUUUUUUUUUProximity SearchUUMATCHUbodyUAGAINST 


П'"Реаѕе pot"@30'IN BOOLEAN МООЕДОПОППРеазеПро 000 
000390000 





ЧИП 

ЧИП 

Ши 

口 *UUUUUUUUUUUUUNK*UUUUOUNKOUNKe00UDUIikesD 

CLL 
UUUU0U0000000000000fts_a0U0U0000000003QLU0000UpeaseDD 
по DLL] 





mysql[JSELECT*FROM fts a 


-ОМНЕВЕ MATCH (роду ) AGAINST('+Pease+hot'IN BOOLEAN MODE)\G; 


FTS DOC ID:2 
body:Pease porridge hot,pease porridge cold 


1 row in set(0.00 sec) 


ПП5ОШПП реаве по 000 


mysql[JSELECT*FROM fts а 


-ПИНЕВЕ MATCH(body)AGAINST('«Pease-hot'IN BOOLEAN МОРЕ) AG; 
FTS DOC ID:1 


body:Pease porridge in the pot 


1 row in set(0.00 sec) 


00050:10000реаѕеђПһо 000 


mysql[JSELECT*FROM fts a 


-ОМНЕВЕ MATCH (роду) AGAINST ('Реазе hot'IN BOOLEAN MODE); 


|? |Реаве porridge hot,pease porridge cold| 
11|Реаве porridge in the роі] 
|4|Some like it hot,some like it cold| 


1711 like hot and code days| 


4 rows in set(0.00 sec) 


000$ОЕППООРгохит Ку Search[] 


mysql[JSELECT fts doc id,body FROM fts а 

-ПИНЕВЕ MATCH( body) 

-[AGAINST('"Pease pot"@30'IN BOOLEAN MODE)\G; 
жжжжжжжжжжжжжжжжжжжжжжжжжжж;, рружжжжжжжжжжжжжжжжжжжжжжжжжжж 
fts doc 19:1 

body:Pease porridge in the pot 

1 row in set(0.01 sec) 

mysql[JSELECT fts doc id,body FROM fts a 

-[WHERE MATCH(body) 

-[AGAINST('"Pease pot"Q10'IN BOOLEAN MODE); 


Empty set(0.01 sec) 


ОДОО001000ПРеазеПпрої000022000000009300000000000000 
ТОП 


mysql[JSELECT fts дос 1а, боду, 


-ОМАТСН (боду) AGAINST ("11 кеПро? "ТМ BOOLEAN MODE) 


-ПА5 Relevance FROM fts а; 


1|Pease porridge in the pot|1.2960100173950195 | 


2|Pease porridge hot,pease porridge cold|0| 


3|Nine days old|0| 


4|Some like it hot,some like it со14|0.27081382274627686 | 


5|Some like it in the pot|1.4314169883728027 | 


6|Міпе days old|0| 








7|I like hot and code days|0.13540691137313843 | 


7 rows in set(0.00 sec) 


О05О:П00000000001ікеПроє0000000000000роє10000000000 
АПО00001їке0000000роО0000000010500 


00000000“ Usome 00000000000 


mysql[JSELECT fts дос id,body, 
- ПМАТСН (body) AGAINST('like[hot[]Jsome'IN BOOLEAN MODE) 
-[JAS Relevance 


-ПЕВОМ fts a; 


11|Реаве porridge іп the pot|0| 
12 |Реаве porridge hot,pease porridge cold|1.2960100173950195| 
|3| Мапе days о14|0| 


|4|Some like it hot,some like it со14|1.158843994140625 | 


|5|Some like it in the ро*|-0.5685830116271973 | 

16 | Мапе days о14|0| 

1711 like hot and code days|0.13540691137313843| 

+------------ +----------------------------------------- +--------------------- + 


7 rows іп set(0.00 sec) 


ОДОДОО5О000000000000000000/їкероробдО5огеррд000000 
UUUUUUUUUUUUUU 


UUUUUUU>QLUUU 


mysql[JSELECT*FROM fts a 

-ОМНЕВЕ MATCH(body)AGAINST('po*'IN BOOLEAN MODE); 
+------------ %-------------------------------------.-.-.-- 十 
|FTS DOC ID|body| 

+------------ +----------------------------------------- + 
|? |Реаве porridge hot,pease porridge cold| 

11|Реаве porridge in the роі] 

|5|Some like it in the pot| 

+------------ +----------------------------------------- + 


3 rows іп set(0.00 sec) 


D000000000000000po0Q000000DporridgeDpot0 
ОПООБОБОБО 0000 


mysql[JSELECT*FROM fts a 

-ОМНЕВЕ MATCH(body)AGAINST('like hot'IN BOOLEAN MODE); 
+------------ +----------------------------------------- + 
|FTS DOC ID|body| 


%------------ %----------------------------------------- 十 


14 | 5оте like it hot,some like it cold| 

1711 like hot and code дауз | 

|2|Pease porridge hot,pease porridge cold| 

|5|Some like it in the pot| 
+------------+-----------------------------------------+ 
4 rows in set(0.00 5ес) 

mysql[]JSELECT*FROM fts a 

-ОМНЕВЕ MATCH(body)AGAINST('"like hot"'IN BOOLEAN MODE); 


+------------+---------------------------+ 
-+ 


ЭНЭЭ 


UUUUU002QLUUU000 ”UNike0UhotDU0U0UUUUUUUUUUUUUUUUUUDUD 
0400000000$9-7000"Ике һо" 000000000000040000000 


3.Очегу Ехрапѕіоп 


МУЅОЦОООООООООООООООООООООООООООООО00000ітр!іеа 
кпоміеадеро0000000000000009аёараѕерооо00000000000000 
ППаагабазей 11 01001110 1 МУ50Ш Огааейррв2185рРВМ5 1 JLI 
000000О0чегу Ехрапѕіоп00000000трііеа knowledge[] 


ШИ 000011 МТТН QUERY ЕХРАМ51ОМ М NATURAL 
LANGUAGE MODE WITH QUERY ЕХРАМ5ІОМПДОЛОІЇ па query 
expansion[][][]ljlautomatic relevance #еедраско00000000000 


Ч 
Ши 
ОДОДО0000000000000000000Пагеїсіезо) 


СВЕАТЕ TABLE articles( 

id ІМТ UNSIGNED AUTO INCREMENT NOT NULL PRIMARY KEY, 
title МАВСНАВ (200), 

body ТЕХТ, 

FULLTEXT(title,body) 

)ENGINE=InnoDB; 

INSERT INTO articles(title,body)VALUES 

('MySQL Tutorial','DBMS stands for DataBase...'), 

('How To Use MySQL Well','After you went through a...'), 
('Optimizing MySQL','In this tutorial we will show...'), 
('1001 MySQL Tricks','1.Never run mysqld as root.2....'), 
('MySQL vs.YourSQL','In the following database comparison...'), 
('MySQL Security','When configured properly,MySQL...'), 
('Tuning DB2','For ІВМ database...'), 


(“ІВМ History','DB2 hitory for ІВМ...'); 


UUUUUUUUUUUUUUFT>_POC_IDUUUUInnoDPBOUUUUUUUUUUUUODDU 
ОПОПООППагнс!ез ПОООПООБОПОНЧербодурпобдобойдоо 
databaser[] npa 


mysql[JSELECT*FROM articles 
-DWHERE MATCH(title,body) 


-[AGAINST('database'IN NATURAL LANGUAGE MODE); 


|1|MySQL Tutorial|DBMS stands for DataBase... | 
|5|MySQL vs.YourSQL|In the following database comparison... 


|7|Tuning DB2|For ІВМ database...| 


%----%------------------- %------------------------------------------ - 


3 rows іп set(0.00 sec) 


UUUU0000003U00UUbodyUU0UUdatabase00000000Query 
ExpansionUUUUUUUUUUUUUUU 


mysql[]JSELECT*FROM articles 

-ПИНЕВЕ MATCH(title,body) 

-[AGAINST('database'WITH QUERY EXPANSION); 

+----+----------------------- +------------------------------------------ + 
|id|title|body| 

+----+----------------------- ا‎ + 
5|MySQL vs.YourSQL|In the following database comparison... 

1|MySQL Tutorial |DBMS stands for DataBase... | 


7 | Tuning DB2|For IBM database... | 


oo 


IBM History|DB2 hitory Тог ІВМ...] 


3|0ptimizing MySQL|In this tutorial ме will show... | 


6|MySQL Security|When configured properly,MySQL...| 


2|How To Use MySQL Well|After you went through a...| 








4|1001 MySQL Tricks|1.Never run mysqld as root.2....| 
+----+----------------------- +------------------------------------------ + 


8 rows іп set(0.00 sec) 


00000оооовроообоООООаасавазепорроробе еПеоауррооо 
Музоц РВ82111 1 1 Оцегу Expansion[] 


[Query Ехрап5ї ол ОДОООООДО0000000000000000000000000 
000 


5.9 [I 


000000000000000000000000008+00000000000000 
InnoDpB1.200UUUUU0UUUUUU000UUUUUUUUUUU0UB+UUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUU 


060 П 


ПО 
UUUU00000000000000000000000000iockingUUU0U0U000000000 
UUUUUUUUUU00U0UUUUInnoPBUUUUUUMy>QLUUUUUUUUUOUUUUUUUD 
UUUU00000000oracle0000000000000UUUUUUUUUUUUInnoDPBDUD 


ШИГ 


UUUUUUUUInnoDpBOUUUUUUUUUUUUUU00UUInnoDBUUUUUUUUUUODD 
ООПОПООМу15АМПОгас!еП50ОГ ServerDOO000000000000000000 
ОДОО0"00"00000000000000000000000000000000000000000 
0 ппо о вОДООО0О000000000000000000000 


61 [HII 


ОДООД0000000000000000000000000000000000  ппорвВа 
ОДООО000000000000000001ппоб80000000000000000000000 
ОДООДО00000000000000000000000-А900000000000С-8 000000 
18 
000000 


ПООДОДОДОДО00000000000000000000000000000000000000 
ПООЗОСЗОДрОО00005О-0000000000000000000000000000000000 
ШИ 110191: 
D000000000000MySQRLODDDMylISAMDNDB ClusterQQQ00000 
Му5ОЦОДОДОДОДОДОЛОМІісгобой SQL 5егмегпОгасіеподододі 
UUOUUUUUUUUUUDO 


ПОМУТЗАМПППОВОВОВОВООВОСООООВООВООООООООО0000000000 
ОДО0"00"ОМут15АМОДОДООООДОО00000000000Місговой: SQL 
бегуеп ИП ПМсгозой SQL Server 2005 ШИШ ШП1011111 
МУуТБАМОДДООООООООДДОДОДОООД0О000О0000000000000000000 
2005[][]]]Microsoft SQL бегуег ДОПДОДОООД0000000000000000 
ОООБОБОООб по ОВОБООООООБОБОБОБОБОООМисгозой: SQL 
Бегует m aaa ППТ ПП 
оббобобобобобово 


ипоО ВООПОООПОПОгастейоооаообовободвобобдоббодободобо 
НИ IL 


[1.]-00000000“0000”00000“000”О 


6.2 lock[]latch 


UU000000000000000lockUliatch0000000UiockUiatch000000 UD 
UU00000000000000000000iockD 


такспОДОООДОДОООО0О000000000000000000000000000000000 
П.ПппорВ Цаст р0000плчвех Т Пу оскрроооооооо 
пи! 


lockUUU0000000000000000000000000UUUUUiock0000000 
commit[]rollback[] rna gn n a ban pa OC D OT Oe ск ООПОП0 
О00000000000000006-1000іоскбіаєср000 


ЛОИ 10500) 
т latch 
AR 
МИ 










db val ar m, time out НАШИ аа ИН 
ШІНІНІМ ШІ (ook leveling) УРА ЛУ 
Lock Manager МИ ШШ 








[IUlInnoDBUUUUUUlatchIUUUUULSHOW ENGINE INNODB MUTEX 
000000006-1000 


mysql» SHOW ENGINE INNODB МОТЕХ; 





+- 一 一 十 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 十 一 一 一 一 一 一 一 一 一 一 一 一 十 
| Type | Мате | Status | 
十 一 一 一 十 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 十 一 一 一 一 一 一 一 一 一 一 一 一 十 





| InnoDB | 5гу05гу.с:1020 | os waits-5 | 
| InnoDB | log@log.c:833 | os waits-3 | 
十 一 一 一 一 一 一 一 一 十 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 十 一 一 一 一 一 一 一 一 一 一 一 一 十 
2 гом5 іп set (0.03 sec) 


П 6-1 (ПППОНОУ/ ENGINE INNODB МОТЕХЦЦаїсћ 


0Debug00000000SHOW ENGINE INNODB МОУТЕХПП  аксни ПП 
000006-2000 


mysql» SHON ENGINE INNODB MUTEX; 

— ————————————— 
| Type | № | Status | 
让 
| InnoDB | Gkernel_nutex:srvdsrv.c | counted, spin waits=6, spin_rounds=60, os waits=3, os_yields=3, os wait (654 | 
| InnoDB | 0) 05 waits=2 | 
| InnoDB | гм lock mutexes | count=0, spin waits=0, spin 100104), os_waits=0, os yleldssü, os wait 00664) | 
EE T Ó 


3 гону in set (0,01 sec) 





П 6-2 [Debug latch 


ОООООООВОБООПтуреброоОтпооВО0Матоейоаесиоодорово 
00000000005саєиь0000000еба90000000005 ма 00000 
count[]spin_waits[]spin_rounds[]os_yields[]os_wait {итез ІШ 
00000006-20 


ЕН 4 SHOW ENGINE INNODB MUTEX МЕНЯ 
аў it 
count | ши  ) 
spin ікі ЇЙЇ, ш НИ Ш ШИНИ І 
ТМ ИН, Ш RAN 
ШИН СЭ ШИ ИШ ШӘЙ spin rounds pain waits d 
ЭШ ШИНЭ 
ПИН RUM ШИН НЫ, И RA N 


spin walts 


spin rounds 


юү | өн ШД 
хүй ns | ОН Hims 


0000000000000000000000000000000000000000000000 


Юфаесио00оскоОО0ОООБОБОБООПОБО5БНОУ/ ENGINE 
INNODB STATUSUinformation schemaD0UUUUINNODB ТАХр 
INNODB LOCKS[IINNODB ОСК МАГТ50110 00101011 
ШШП 


6.3 InnoDB|[J доб 


6.3.1 0000 
InnoDBUUUUUUUUUUUUUUUUUD 
2000$ beckraanaanininiatd 
О0000Х Le ck p m m m d m a 


додбобриз аобдобеобабодобообот 2000000000000000000000 
Ur0000UUU0000000Lock Compatible ПОДОООООД0730000700000 
О000000071072000700000----ОО00000000006-300000000000 
0000 





006-ЗО000ХО0000000000050005000000000000050Х00000000 
О0000000гом ОО0000000 


UUUInnoDBUUUUUUUUUUgranularUUUUUUUUUUU0U0000000000000 
UUUUUUUUUUUUUUUUUUUUUInnoPpBUUUUUUUUUUUUUUUUUUUUO 
[Intention Lock ПООДОДОДООООООО00000000000000000000йпе 
granularity  0П00000006-3000 


Т \ Т 


еве 


ааа 
све 


[ 6-3 0000 
пи 
UUUUUU0006-3000UUUUUUU0UOO00XDOOUUUUUUUUUUADUOUUUUUUIXD 
UUUUUOxUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUr 
ОХООООООООООО О0050000020000500000000000п700200ДІХО 
Пи 


їппорВП ПИ 
Пи! 


1000000015 Lock QOO0000000000000000 
20UUUUUUIX LockQQ00000000000000000 


0п0080000000000000000000000000000000000000000000 
00000000006-4000 


АИРИ 


s |a и [я 
、 LEN NOI m 


Y MH: 5 





ППППППППОНОУ/ ENGINE INNODB 5ТАТОЗ5ДОДДО0000000000 


mysql[JSHOW ENGINE INNODB STATUS\G; 


TRANSACTIONS 


Trx id counter 48B89BF 


Purge done for trx's п:ОП48В89ВА undo п:оП0 


History list length 0 


LIST OF TRANSACTIONS FOR EACH SESSION: 


---TRANSACTION 0,not started,process no 13757,0S thread id 1255176512 


MySQL thread id 42,query id 80424887 localhost root 


show engine innodb status 


---TRANSACTION 48B89BE,ACTIVE 193 sec,process no 13757,05 thread id 1254910272 starting index read 


mysql tables in use 1,locked 1 


LOCK WAIT 2 lock struct(s),heap size 368,1 row lock(s) 


MySQL thread id 41,query id 80424886 localhost root Sending data 


select*from t where а[4 lock in share mode 


------- ТЕХ HAS BEEN WAITING 2 SEC FOR THIS LOCK ТО BE GRANTED: 


RECORD LOCKS space id 30 page no 3 n bits 72 index'PRIMARY'of table'test'.'t'trx id 48B89BE lock mode S waiting 


TABLE LOCK table'test'.'t'trx id 48B89BE lock mode IS 


RECORD LOCKS space id 30 page no 3 n bits 72 index'PRIMARY'of table'test'.'t'trx id 48B89BE lock mode S waiting 


---TRANSACTION 48B89BD,ACTIVE 205 sec,process no 13757,0S thread id 1257838912 


2 lock struct(s),heap size 368,1 row lock(s) 


MySQL thread id 40,query id 80424881 localhost root 


TABLE LOCK table'test'.'t'trx id 48B89BD lock mode IX 


RECORD LOCKS space id 30 page no 3 n bits 72 index'PRIMARY'of table'test'.'t'trx id 48B89BD lock mode X locks rec but not gap 


END OF INNODB MONITOR OUTPUT 


ПІППБОЦ TT Iselect*from t where a[]4 lock in share mode] 
RECORD LOCKS space id 30 page no 3 n bits 72 

index' PRIMARY'of table'test'.'t'trx id 48B89BD lock mode X 
locks rec but not дар Ш 066 rec but not gap[I iiit] 
ООДО000000 


Піппорв 1.00000000000000$НО\М/ FULL PROCESSLISTJSHOW 
ENGINE INNODB 5ТАТО5ПООДОООДОООВООО0О0000000000000 
InnoDB1.0Q000INFORMATION. 5СНЕМАДОДОООЛІММООВ TRXD 
INNODB LOCKS[INNODB LOCK \УАЇТ5ППППППППППППППППППП 
00000000000000000000000000000000000000000006-508 
INNODB ТЕХПЦППППВППППГГ 


565 3EINNODB И ДЕВНЯ 


Pa um 


ini Im — AD 


НАВЕС, шаш ШИН, ИШ НЫ! 
ОШОН ОН Їл ме ЦСК WALT, ШИ 


ишш | ЎЎ 

МЦ, ЛЭГ -20ЖШИ НИ, эш 30 
ШИШ, шд ИШ ІНІН 

пи head | ОН 1D, SHOW PROCESSLIST И 


| 
Ir quer iari NL 


ix requested 111 1 


In weight Ж 


00000000000 


ЕЖЕН], рружжжжжжжжжжжжжжжжжжжжжжжжжжж 


trx state:LOCK WAIT 

trx started:2010-01-04 10:49:33 

trx requested lock id:7311F4:96:3:2 
trx wait started:2010-01-04 10:49:33 
trx weight:2 

trx mysql thread id:471719 


trx query:select*from parent lock in share mode 


trx id:730FEE 

trx state:RUNNING 

trx started:2010-01-04 10:18:37 
trx requested lock id:NULL 

trx wait started:NULL 

trx weight:2 

trx mysql thread id:471718 

trx query:NULL 


2 rows in set(0.00 sec) 


Пи есасеПШ Ши х 1907 30FEEDTEIDIOIHDUDULUE X. 1907311740000 
ПОО“ЕОСК WAIT” ШИШ ГЭ50Ш1 О весе  гот parent lock in 
share modeDOOODDO0000000IinnoDBOODOO0000000000000000000 
UUUUUUUUUUINNODB_LOCKsSUUUUUUUU006-60U0 


D 

lock i 

lock txid 
lock mode 
lock typ 
lock table 
lock inde 
lock space 
lock pag 
lock re 


lock data 


АЧ Ж\К 











iu 
ШІ) 
ИЛ 
ШД 
ШЕ 
НИ 
ТІНЕ 
ШИ cei 
ПАУЕЛА Ей, ШОШ 
ЗРНШ waka, NY NULL 
ИНЕ Л на ИШ 





ОООООООООВОПОММООВ ГОСКУП 


жжжжжююююююююююююююююююююжю? , гоужжжжжжжжжж 


жжжжжжжжжжжжжжжжж 


ock mode:S 


оск type:RECORD 


оск table:'mytest'.'parent' 


ock index: 'PRIMARY' 








ock id:730FEE:96:3:2 


ock trx id:730FEE 


ock mode:X 


оск type:RECORD 


оск table:'mytest'.'parent' 


ock index: 'PRIMARY' 








UOO0UUU000UU000UUUtrx_idU7Z30OFEEDUUUUparentOUDUOUxDUUUUID 
07311F40000UparentDUUDUUSDUDUbUUlock дага ШТ ПИ 
ППППППППППІММОрВ ТЕХПППППППППЕГХ зкакеп'"ВОММІМС"ОДП 
ППТОСК WAIT’ 


UUU000U0000000Uiock_ dataUUUUUU 00” Baa pn aan bd dn 
lock data0U00000000000000000000000000000000UUInnoDBD 
ООО000000000000000000000001ММО08 СОСК50Д000000000 
NULLUUInnoDBUUUUUUUUUUUUUUUUUD 


П0001ММОРВ_СОСКПОО0000000000000000000000000000000 
пи! 
DOBDIDDODDOUHDUINNODB. LOCK. WATTSDIBBBUDBBDBUBBDBBBUD 
INNODB LOCK УУАІТ504000000006-7000 


561. INNODB LOCK WANTS KAN 


ШИН. | її tr i 


Mocking ti i 





ПИГ 


mysql[JSELECT*FROM information schema.INNODB LOCK WAITS\G; 


requesting trx 14:7311Е4 
requested lock id:7311F4:96:3:2 
blocking trx id:730FEE 
blocking lock id:730FEE:96:3:2 


1 row in set(0.00 sec) 


UUUUU>QLUUU0UUUUUUUUU0000000UUUUUUUUUU0000UUUUUUUUU 
ІРПППППППППППППІММООВ ТАХДІММООДВ LOCKS[] 
INNODB (ОСК М/АТТ5ПООП000000000000000000000000 


mysql[JSELECT 


r.trx id waiting trx id, 


r.trx mysql thread id waiting thread, 


r.trx query waiting query, 


b.trx id blocking trx id, 


b.trx mysql thread id blocking thread, 


b.trx query blocking query 


FROM information schema.innodb lock waits w 


INNER JOIN information schema.innodb trx b 


ON b.trx id-w.blocking trx id 


INNER JOIN information schema.innodb trx r 


ON r.trx id-w.requesting trx_id\G; 


жжжжжжжжжжжжжжжжжжжжжжжжжжж] роужжжжжжжжжжжжжжжжжжжжжжжжжжж 


waiting trx id:73122F 


waiting thread:471719 


waiting query:NULL 


blocking trx id:7311FC 


blocking thread:471718 


blocking query:NULL 


1 row in set(0.00 sec) 


6.3.2 ПДО0000 


00000000Осоп$1 еп nonlocking геаа  ШшпПорваШ Ш 
u ]]multi versioning ПП Пт 
DELETEUUPDATEUUUUUUUUUUUUUUU0U0U0UUUUUUUUUInnoDPBOUUUU 
0000000000000006-4000 


а 





Snapshot Data 2 


П 6-4 Іппоб вОБОДО0000000 


06-40000001ппорвоо000000000000000000000000000000000 
ОХООД0000000000000000000000000чпаорурорОчпао 00000 
пи! 
000000000 


UUUUUUUUUUUUUUUUUUUUUUUUUUInnoDPBUUUUUUUUUUUUUUUUUUD 
пи 
пи 


0006-400000000000000000000000000000000000000006-4000 
1 ЇЇ 
ППОПМий! Version Concurrency Соп го МУСС | 


ПОПООПОВЕАО COMMITTED[JREPEATABLE БЕАР ппоРВП [II] 
П ПИ ппорВПИиП ПИ 
READ СОММІТТЕООП0000000000000000000000000000000000 
ОППОКЕРЕАТАВЕЕ КЕАОПО00000000000000000000000000000 
UUUUUUUUUUUUUUUUU00UMy>QLUUUUUUUUAUUU0UU>QLUUU 


mysqlDBEGIN; 
Query 0К,0 rows affected(0.00 sec) 


mysql[JSELECT*FROM parent WHERE id-1; 


UUAUUU0U0000000BECINUUUUUUUUUUUUUparentUidU1LUUUUUUUDUD 
UUUUUUUUUUUUUUUUUUUUBUUUUUUUUUUUUUUUUUUBUUUOUUUU 


mysql[]BEGIN; 

Query OK,0 rows affected(0.00 sec) 
mysql[JUPDATE parent SET id-3 WHERE id-1; 
Query OK,1 row affected(0.00 sec) 


Rows matched:1 Changed:1 Warnings:0 


ПИПВППП  рагет аб 000000id = зоДОООООДОООООДІа- 10000 
UUUUXUUUUUUUUUAUUUUUIdUIUUUUUUInnoDPBUUUUUUUUUUREAD 
СОММП ТЕОПВЕРЕАТЕТАВЕЕ ВБЕАО0000000000000000000000 
00000А00000000000000$ОЕПОЗЕТЕСТ*ЕВОМ parent WHERE 
id=10000000000READ COMMITTED[T]REPEATABLE ВЕАРППП 
00000000000000 


mysql[JSELECT*FROM parent WHERE 1951; 


Query ОК,0 rows affected(0.01 sec) 


ОООВООПООООООПОПАООППБЕГЕСТЖЕКОМ parent WHERE id-1[] 
ЗОЩОПОКЕАО СОММПТЕОПКЕРЕАТАВСЕООООПООООПОООПОПО 
UUREAD COMMITTEDUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUD 


ПООПОООПО гевп snapshot ПОПОПОООООООВОПОООПОППОКЕАО 
СОММІТТЕООП0000000000000 


mysql[]JSELECT@@tx_isolationNG; 


@@tx_isolation:READ-COMMITTED 
1 row in set(0.00 sec) 
mysql[JSELECT*FROM parent WHERE id=1; 


Empty set(0.00 sec) 


ПООВЕРЕАТАВЕЕ READUUUUUUUUUUUUUUUUUUUUUUUOUDD 
REPEATABLE READUUUUUUUUUUUUUUUU 


mysql[]JSELECT@@tx_isolationNG; 


(ах isolation:REPEATABLE -READ 
1 row in set(0.00 sec) 


mysql[JSELECT*FROM parent WHERE id-1; 


ІМ 


UUUUUU0000000000UUUUUU06-80000UUUUUUUUUUREAD 
COMMITTEDUUUUUUUUU000000UUUUUUUUU0000UACIDPUUIUUUUUU 
О0000007000000000 


ХН 210 
E 21) A 
BEGIN 


SELECT * FROM parent 
WHERE = | 


— 


BEGIN 


UPDATE parent SET КР) 
WHERE id= | 


=~ 


SELECT * FROM parent 
WHERE = | 


—— 


COMMIT 
SELECT * FROM parent 
WHERE id= | 

| COMMIT 


6.3.3 UU 


ПОСОО000000000000000000000АЕРЕАТАВІЕ БЕАРПП ппорВ 
О00005ЕСЕСТООО000000000000000000000000000000000000 
О00000000000000000000000000000005ЕЕСТО00000ппорв 
О000005ЕГЕСТОВОО00000000001оскіпо геаап ПП 


LISELECT...FOR UPDATE 
LISELECT...LOCK IN SHARE MODE 


SELECT...FOR ОРРБАТЕПОДООООООДОХОПОДОООООООО000000000 
SELECT...LOCK IN SHARE МОРЕППППППППППОППППППППППППГП 
ОД5О000000Х00000000 


ОДОООД00000000000000005ЕСЕСТ...РОВ UPDATEUUUUUUUUUUU 
ПООООООБОБОПОПОБЕГЕСТ... РОК UPDATE[]SELECT...LOCK IN 
SHARE МОРЕПОО000000000000000000000000000005ЕЕСТр 
ОДООДОДООВЕСІМОЗТАВТ TRANSACTION[T]SET 
АОТОСОММІТ-ОП 


6.3.4 ШИШ 


UUUUUUUUUUUUUUUUUUUUUUUDPBAUUUUUUUUUUUUUUInnoDPBOUUDUDU 
UUU00000000000000000000000000auto-increment сошег П 
пи 


SELECT MAX(auto inc coL)FROM t FOR UPDATE; 


О000000000000000001000000000000000А9ТО-І№С Госкїтай П 
ОДОООО000000000000000000000000000000000000000000000 
UUUU2>QLUUUUUUUU 


UUAUTO-INC LockingUU00000000000UUUUUUUUUUUUUUUUUUUUD 
000000000000000000000000000000000000000000000900000 
ОИМЪЕВТ...5Е ЕС ТОО 0000000000000000000000000000 


[IMySQL 5.1.2200000 по08[00000000000000000000000000 
ОДОО0000000000000000000000/ппо9800000000000 

innodb autoinc Іоск тодер00000000000000001000000000 
00000000000000000000000006-9000 


ВМ 


simple ner 


bulk inserts 


mixed-mode inserts 


im 
ши 2011 Au ЇЇ ОШ INSERTSELECT， 
REPLACE™SEECT, LOAD DATA + 


ШИШИ Л ИШ ОН 1 ШТ, 
REPLACE АНИ: іні ТИШ 
UPDATE A SOL | 


Ши НИЛ КЎ АН Л, ШЇ УШТ 
ША ОТ, LOAD DATA 


піде inst 1-0 ШИН Т-Н, V 
INSERT INTO t (el 2) VALUES (1) WILY) (5,2), (NULL, (ИЗ di 
INSERT "ON DUPLICATE KEY UPDATE S SQL ү! ІІ 


О000000іппоар autoinc lock moder] m Jr aa 
000000000010200000006-10000 


501 参数 nodb autoinc lock mode ШИ 


1100) ащолс lock mode М 


Й E MySQLS. К НАС ЗЕЯ я, Ю ЗӨ AUTO-INC 
| Locking л, ЮУ ГЭ ШИНЭ, ИЛ ЖӨН АНА 
t 


ШЙ. ЛЕЕ "simple аа ШИ (mte) 去 对 内 
fé RUE. ЛЕ "hull ines”, ЖЫ ЫЙ AUTO- 
INC Locking Jj. (XR Ps. EUR Л ШИН ЫН 
ШИ, E T statement-based 721 replication ОТ 
fe. ТШЕ ШИ AUTON Loving АКИЙ, ЇЇ 
ХЭ T “simple inserts” ИН), Эдеэн AUTO-INC Locking 的 
fit 


НИЛ  НГ INSERTI" BORA ERREUR ЇЇ 
人 是 AUTOJNC Locking ЙД. ИЖ, Дт, MAK 
- Щй. ҚАШАНҒЫ ШЙ, EDITI COE 
JU, KERNE, ЭН Statoment-Base Replication 会 出 现 问题 ， 因 此 ， 使 用 这 个 
БД, КШ І row-base replication, 这 样 才能 保证 最 大 的 并 发 性 能 及 

replication ЗЛА 


ОСОООООООБВОО по РВОПОООПОВООООМУТАМОООМУТ5АМО0000 
ОООД0000000000000000000плазеегобіппо 080000005Їамерб) 
МуІ5АМУДОДОгеріїсакіоПОДДОООО00000000 


0009п090800000000000000000000000000000000000000000 
Му5@Н0000000Му15АМОО000000000000000000000000 
00 


ту541ДСВЕАТЕ TABLE t( 
-[ja INT AUTO INCREMENT, 
-[B INT, 

-[KEY (b, a) 

-П) ENGINE-InnoDB; 

ERROR 1075(42000):Incorrect table definition;there can be only one auto column and it must be defined as a key 
mysql[JCREATE TABLE t( 
-[ja INT AUTO INCREMENT, 
-[B INT, 

-[KEY (b, a) 

-П) ENGINE=MyISAM; 


Query OK,0 rows affected(0.01 sec) 


6.3.5 00 


ООО0000000000000000000000000ппорвоо000000000000000 
О00000000000тпорво00000000000000000000000——00 
ОгасіеП000000ОгасіеПо00000000000000000000000000гасіе 
00000000000 


О00000000000000000000000005Е.ЕСТООО00000005ЕГЕСТО 
О00000000000000000000000000000000000000005Е1ЕСТ... 
LOCK IN SHARE МОРЕБОП000000000500000000000000Х0000 
000000000006-11000 


ЗО ШИ 
Ж я 
) DELETE FROM parent WHERE d=’ 
) BEGIN 


INSERT INTO child SELECT 23 
| ЛИН, ТЇШЇ 
(ҮШ 


UUUUUU000000000UUUUUUUCOMMITOUROLLBACKUUUUUUBUUUUUU 
UU000UIdU03000000A0U000000XDO000000B8000000000UIdU300D 


ОДОБЗОДО0ІМ5 ЄВ ТОООДООООООДОООДОО00000000000000000 
Session ВО00000іа=ЗО000000000000000000А0000000000000 
Оріа Оз ОрО000000000000000000000000001ММО08 ГОСК5000 
0000000 


mysql[JSELECT*FROM information schema.INNODB LOCKSNG; 


ock_id:7573B8:96:3:4 
ock_trx_id:7573B8 
ock_mode:S 

ock_type:RECORD 

ock table:'mytest'.'parent' 
ock index: 'PRIMARY' 
ock_space: 96 


ock_page:3 








ock_id:7573B3:96:3:4 


ock_trx_id:7573B3 


ock_mode:X 


ock_type:RECORD 


ock table:'mytest'.'parent' 


ock index: 'PRIMARY' 


оск space:96 


ock_page:3 


ock_rec:4 








ock_data:3 


2 rows in set(0.00 sec) 


6.4 ПО 


6.4.1 ШИ Ш 

InnoDBOOOUO3000000000000 

ОВесога LockQQ0000000 

Обар СоскО0000000000000000000 

L]Next-Key Lock:Gap Lock+Record Lock{QQU0U0000000000 


Record LockDQOO0000000000InnoDBOO00000000000000000000 
ОД00іппо б вОООООДОД00О00000000 


Next-Key Госк ППСар Lock[]Record БОСК ШШ Мех:-Кеу 
LockDODDInnoDBOOOO000000000000000000001001101302000 
00000000000Мехі-Кеу госкта 0000 





(-о, 10] 
(10,111 
(11,131 
(130291 


(20, +00) 


[][]Next-Key ГоскП000000М3ехё-Кеу LockingQ ОДОДОДО00000 
Phantom Ргобріето00000000000000000000000000000000000 
ПППППИПргедісе 1оскППОПОПОООиех*-Кеу ос Пан ргем!0Ыыз- 
кеу Іоскіп000000000100110130200000ргеміоиѕ-кеу 
Ггоскла боаообободдд 


(-%, 10) 


110,11) 


[11, 13) 
[13020) 


[20, +0) 


О000710000пехі-кеу locking[ 0000000 


(10,1110(110131 


0000000 + 2000000000000 


(10,1110(11,1210(12013] 


ОООД00000000000001ппо08000000Мехе-Кеу Lock Q00000000 
Record СоскП000000000000000000000000000000000000 


DROP TABLE IF EXISTS t; 
CREATE TABLE t(a INT PRIMARY KEY); 
INSERT INTO t SELECT 1; 
INSERT INTO t SELECT 2; 


INSERT INTO t SELECT 5; 


0000006-120050:000 





181 з 71 

ў H дА iB 

| BON 

| SELECT FROM 

WHERE a= FOR UPDATE 

| BN 

| NSERTINTO tSELECT4 

| COMM 

НІЛ, АИ 
| COMMIT 





ПЄ0020205000000000000000А0000а2е500Х0000000а200000000 
00000050000000(205)00000000008000040000000000000000 
UUUUNext-key Госк000000Аесога LockDOOO000000000 


000000000Мехі-Кеу ГоскОППКесога Госкї I III NI! 
Пи Ч о 


CREATE TABLE z(a INT,b INT,PRIMARY KEY(a) ,KEY(b)); 


INSERT INTO z SELECT 1,1; 


INSERT ІМТО 2 SELECT 3,1, 
INSERT INTO z SELECT 5,3; 
INSERT ІМТО 2 SELECT 7,6, 


INSERT INTO z SELECT 10,8; 


020060000000000А000000$94700 


SELECT*FROM z WHERE 0-3 FOR UPDATE 


UU00002QLUU00000UbUUUUUUUUUUUUUNextr-key LockingUUUUUU 
UUU000000000000000000000000000a0020000URecord госк П 
ПОООООПОПОППМех-Кеу LockQQ00000(103)0000000000!nnoDB 
О000000000000000009ар Іоско000000000000(306)000000000 
UUBUUUUUU>QLUUUUUUUDUU 


SELECT*FROM z WHERE a=5 LOCK IN SHARE MODE; 
INSERT ІМТО 2 SELECT 4,2; 


INSERT INTO z SELECT 6,5; 


О005О:100000000000А000050:10000000000а=50000Х00000 
О0000000050:1000000400000000000000002000000(103)000 
ОДОД00000000050:000000006000000500000(2039000000005 
О00000000(306)0000000000000050:0000000000000000 


INSERT INTO z SELECT 8,6; 
ЇМ5ЕВТ ІМТО 2 SELECT 2,0, 


INSERT INTO z SELECT 6,7, 


D00000000000Gap Lec kin pan ain jn ga dn DULCI 
Phantom ProblemQO00U00000000000000A000000005= 3000000 


ПППбар №оскПП0306000000000000650030000000000А0000000 
D000000000000000000Phantom Ргобіег ДО0000 


000000000000000000бар Lock] 
ШППГ 101111 8ЕАР COMMITTED 
ГІП ПІппоар locks unsafe for binlogUDD1 


О0000000000000000000000006ар Госк00000000Кесога Lock 
О000000000000000000000000000000геріісайопроо00000000 
ОО000000000000А4ЕАР COMMIT ТЕООПООПОООПООПООКЕАО 
ВЕРЕАТАВЕЕП 


Оіппоо вОБОДООО0ІМ5ЕВТОООООДООООДООД00000000000000000 


О000000000000000000А000000200= ЗОО000000000103)00000 
Пи 


INSERT ІМТО 2 SELECT 2,2, 


ОДОД0000600000200000000000000ЗО00000000000000000000 
0000 


INSERT ІМТО 7 SELECT 2,0; 


ОБОД0000000000000000Мехі-Кеу Госк ПВесогд Соск000000 
пи! 
галдейшт Про ПООПОП" по ОВОПОПОПОПМех!-Кеу Lock 
OOU 


6.4.2 ППРһапіот Problem 


UUUUUUUUUUUUUREPEATABLE ВЕАВПП]тпоВПППОПОМеж-Кеу 
LockingUUUUUPhantom РгобіетО000000000000000000000 
Огасіе ПД Ш li  5ЕВГАШ2ТАВТЕ I ШПШЛЛ  Ш Р Папбогт 
Рго ет | 


Phantom РгобіетО0000000000000000050:100000000000000 
U>QLUUUU00000UUUUUUU0000000UUUUUUUUUU00UUtDUtU1020U20 
ОДО00000000710000050:000 


SELECT*FROM t WHERE а[2 FOR UPDATE; 


ОДД000710000000000000000500000000000000007200040000 
ОДООО000000000071000000593000000040500000000000000 
ООО000000000000000000000000000006-13000 


# 6.13 Миў] 


В 


tt мій” READ-OMMITTED! 


BEGIN; 


SELECT * FROM 
WHERE а» 2 FOR UPDATE; 


oaa | 11 мм 


14 





ў B 241 240 
| BEGIN 
| INSERT INTO tSELECT4 
Í COMIT 
SELECT FROM! 
WHERE а> 2 FOR UPDATE 


ИН | ШШШ 


14 


ши row "энэн 


1) 





InnoDBUUUUUUNext-Key LockingUUUUUPhantom Problem 1 
[ISOL[]]]SELECT*FROM t WHERE аЦ2 FOR ОРПАТЕ 1 5 I) 


0000000 20 ®[00000Х000000000000000000000000000 
Phantom Рго ем 


илпоО ВОООООПОООБОПООКЕРЕАТАВСЕ БЕАРПШП ПИ 
Мехі-Кеу LockingQQ0000000000000READ СОММПТЕБОООПОО 


Record ГоскООООПООООООООАОБОПООООООПООВЕАО 
СОММПТЕСП 


ОСООООБООП"поО ВОПОПОМех-Кеу Госкто ПИГ 
00 


SELECT*FROM table WHERE col=xxx LOCK ІМ SHARE MODE[] 
If not found any row: 
#unique for insert value 


INSERT INTO table VALUES(...); 


UU000000000000000000003>LockD0UUUU00UUUUUUUUUUUUUUUUD 

ОСООБОООООБВОБОБОБВОБООБОВОБООБООБОВОБООБОПОБЕГЕСТ... 

LOCK IN SHARE МОРБЕДОДООООДОООДООООООД0ОД00О000000000 

d 
OOU 


ЯМІ, Bj Newt-Key Locking 实现 应 用 程序 的 有 一 性 检查 
Ж 1 


mysqhSELECT * FROM z 


1 WHERE b=4 
LOCK IN SHARE MODE; 


mysqD SELECT * FROM z 
j WHERE b=4 
LOCK IN SHARE MODE, 
qi 


түр УТ INTO 2 
SELECTA; 
) ERROR 1213 (40001):Deadlock found when 
trying to get locks try restarting transaction 
НИ 


Í + INSERT HAM 





6.5 ПП 


пи 
пи 


6.5.1 ПП 


DOD000Dirty ReadUUUUUUUUUUUUUUUUUU000000000000000000 
1 A 
пи! 
О00000000000000000сотті0 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
пи! 
0000000000 


пи! 
Пи 


О000000000000000000000000000000000000000000000006- 
1500000000000000 


) 


00 ИЛ) 


200 


SET 


MAtx isolation= read-ncommitted' 
Ю 
пух]? SELECT * FROM NG; 


ЕЕЕ: | 101 
г] 


| row in set (0.00 sec) 


mysql> SELECT * FROM (С, 


nam | 10) КЕЕ 
il 
НӨ 10) ТЕЛІ 
4) 


2 row in set (0.00 sec) 


0:0000006.4. 20000000000000000000000000000000000 
REPEATABLE ВЕАОПИДВЕАО ОМСОММЇТТЕЮППППППАППППППП 
ПОООДОДОДОВОПО05ЕСЕЄТОООО0О000000000200000000А000000 
ОО000000000000000000 


ОО000000000000000000000000000000000000000000000 
READ ОМСОММ ТТЕРПОООООООООООООООООВЕАР 
COMMITTED ппорВ 1 1 0 00101101В8ЕАР REPEATABLET] 
Microsoft SQL ServerUUUUREAD СОММГТТЕРрГ Огас ШШПШШ ПП 
READ СОММПТЕОЦ 


UUUUUUUUUUUUUUUUUUUU0U000000000000U00U0UUUREAD 
ОМСОММПТЕОППгерпсапоп 00 $1амей ПППООО$!амей 00000 
UUUUUUUUUU 


6.5.2 000 


пи UO OOO PU DEBIT 
UUUUUUUPMLUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
пи! 
OOO 


пи! 
[000000000000000000000000000000000006-16000 


201 ЛИ ЇЇ 


5 T 


| SETA Qx ШЕГИ ШИ 





SET (ух БИШШЕТИ КИШИ, 
BEGIN BEGIN 


<> 


mys SELECT FROM 
НН | 11 ун 
: 
г] 
| row in set (0.00 зе) 
j INSERT INTO t SELECT 2 
| COMMIT 
пуд С * FROM t; 
мн | 101 МИН 
{| 
| 


ү | и 


11 


2 row inset (0,00 se) 





ОО0АО00000000000000000210000000800000000000000020000 
ООО00000000А000000000000000000010000000000000080000 
ОО000000А00000000000000010200000000000000000000000А 
ОООВОПОПООПООПОВЕАО COMMITTEDI] 


ОДООДО000000000000000000000000000000000000000000000 
0000000000гасіедМісгобоїї SQL 5егмег ПИГ 
READ СОММІТТЕОДОООООДОДООООО0000000 


Оіппо080000000000Мехі-Кеу СоскО00000000000000Му501) 
О000000000000000Рһапёот РгобіетО00000003ехё-Кеу Lock 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUgapUUUUUUUUU 
пи! 

|ГлпоО ВОООООООООООООО“ЕАР REPEATABLEDUUNext-key Lock 


ПИГ 


6.5.3 ШЇШ 


пи! 
0000000006 


12000 T TBEIDBICODU V 100000Т 100006 
г00000000т72)р00п000Уу2000720000 
300011000 

400072000 


Пи! 
READ ОМСОММИТЕОООООООЯОБВОБОМ а 2обобовобдобоббово 
0000000002000 m T 2 Bp n a e apr E m BO p ad dC HET 1000 


пи! 
пи! 
ПИГ 


100071 000000000000000000000000У5егаі 
20007 2000000000000000000000П0У5ега) 
3QUser1 ОДОДОДООО00000000 

A[JUser2 ПООДООООДОДО00000 


0000000000У5егір00000007 007 0000000000700700000000000 
ООД00000000000001.0 Оо0900000000000000000000000000000 
О09000рбО000000000000000000000000000000000000000001. 
ороробоб0000000000000099990000000009000000000000 
ОДО00000000000000090000000000000000000000000000000 
000000000958 кеур000000000000000958 кеуррорборо0000 
пи 


ОО0000000000000000000000000000000000000000000000210 
О000000000000000Х00000000200000000000000000000Х0000 
00000002000000000200003000000000040006-1 70000000000 
Пи 


KOT SABER 


BEGIN; 


SELECT cash into (cash 


FROM account 
WHERE user = pUser FOR UPDATE, 





UPDATE account 


SET cash=(@cash-9000 





WHERE user=pUser 


COMMIT 


SEB 


SELECT cash into (cash 

FROM account 

WHERE user = pUser FOR UPDATE; 
НИ 


UPDATE account SET саке Оса! 
WHERE user=pUser, 


COMMIT 


UUUUUU000000000UUUUUUUUUPDATEUUUUUUUUU>ELECT.…FOR 
ОРБАТЕПОООООООООО0УРРБАТЕПОДОООООООДОООООДОДООО00000 
ОО0000000000000000000000000000000000000РРАТЕВО0000 
ЅЕГЕСТПОРОАТЕПООО000000000056:100 


О0000000000000005ЕЕЕСТОІМЅЕКТПОРОАТЕЦРЕГЕТЕООО0000 
ШИ 
Пи 


6.6 ПП 


1 EID 
ПИН IL 


Піппорво5000000іппоар lock_wait_timeoutQQ00000000000 
500UUUinnodb rollback on гітеочё 1 nml bib 
ОДОДООДОРеООДОООДООДіппоаю lock: wait Єтеон 000000 
МУуЗОТОД0000000000 


mysql[]JSETGGinnodb lock wait timeout-60; 


Query ОК,0 rows affected(0.00 sec) 


[linnodb rollback on Штеош р орюроороообо 


mysqlSET@@innodb rollback on timeout-on; 


ERROR 1238(HY000):Variable'innodb rollback on timeout'is a read only variable 


UUUUUUMy>QLUUUUU0001202U0000U 


туза ВЕСТМ; 
Query ОК,0 rows affected(0.00 sec) 
mysql[JSELECT*FROM t WHERE а-1 FORUPDATE; 


ERROR 1205(HY000):Lock wait timeout exceeded;try restarting transaction 


UUUUUUUUUU00UUIinnoDPBUUUUUUUUUU0U0UUUUUUUUInnoDPBUUOUDODU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


ЯППА 


mysql[]SELECT*FROM t; 


+---+ 


+---+ 
l1| 

121 

141 

+---+ 

3 rows іп 661(0.00 зес) 

туза ВЕСТМ; 

Query ОК,0 rows affected(0.00 sec) 
mysql[JSELECT*FROM t WHERE a04 FOR UPDATE; 
+---+ 

[а| 

+---+ 

l1| 

[2] 

+---+ 


2 rows іп set(0.00 sec) 


ООДАОСОО0000000Мехі-Кеу Соск000000004000000000000400 
ОДООД0000000800000000 


#008 

туза ВЕСТМ; 

Query ОК,0 rows affected(0.00 sec) 
mysql[INSERT INTO t SELECT 5; 
Query ОК,1 row affected(0.00 sec) 
Records:1 Duplicates:0 Warnings:0 
mysql[INSERTINTO t SELECT 3; 


ERROR 1205(HY000):Lock wait timeout exceeded;try restarting transaction 


D00000000BO000050000000000003000000ADNext-Key Госк 
ОО000000000А000000000000000000000000000000005ЕГЕСТр 
О000005000000000 


mysql[]JSELECT*FROM t; 








5 rows in set(0.00 sec) 


UUUUUUUUBUUUUUUUU0U0UUUUUUUUUUCOMMITUUUUUUUU 
ROLLBACKOUUUUUUUUUUUUUU0UUUUUUUUUUCOMMITUU 
ВОЦВАСКООДОДОО0000000 


6.7 ПО 


6.7.1 [DID 


1 
1 
пи! 
пи 


1 
UUUUUUUUUUUUUUUUUUUUUUUUInnoDBUUUUUUUU 
innodb lock wait timeoutl|[|[ 1 


UUUUUU0000000000UUUUUUUU00000UUUUUUUUUUUUFIFOUUUUUUUU 
UUU00000000000000000000000000000UUUUundo logUUUUUFIFO 
пи! 


UUU000000UUU0000000UUUwait-for дгарһо00000000000000000 
D000000000000000000000000iInnoDBOQ000000000000Dwait-for 
graphUUUU0000000000 


1000000 
1000000 


пи ИН 
wait-for дгарп ДОДОДОООО0000000000710072000000 


оротіоррот2гр00000 
оротіррротгоррорроббобообр0000000000000001710000072000 
О00000000000000000006-5000 


Transaction Lock Lists 
Wait Lists row] 





П 6-5 (01000000000 


[Transaction Wait 11555 11 1 1 14 0 1 (0 4 I ма --Тог 
graphQU040000000t2 Пгом 00 Х0ОООЕ Огом/2)0050000Ю.000000 
t20row1l0000000waitrfor дгаридодродрваррррегорпе2000000 
tlLIUt40000Urow200000UU0Ut200UtLUt4000UUU00UUt30UUtILUt20 
t400U0UUUUwait-for дгарїї 6-6 


П 6-6 wait-for graph 


0006-60000000006102000000000000000000000маќіҝ-ғог 
огарћо000000000000000000000000000000000000000000000 
UUUUUUInnoDBUUUUUUUUundoUUUUUUDU 


wait-for дгар п ДОДООДОООО00000000000іппо081.20000000000 
000000001.2000000маі-ғог дгарһо000000000000000000000 
ОДД00000001/пп20800000000 


6.7.2 DUDO 


[00000000000000000000000000000000000000000000000020 
Пи 


О0б00000000п + аавойдобабобрба + 1000000000000000000000 
ОО00г+ 1000000000008000000000000000000000000000000 
ОДООД000000000000000000п7008000000000000000000000 


1 
00 


Са 4727 (ЕНІ) е 7/2 


О00000008А0000000000000000000002/800000000000000000 
ПРМ/ПП 


PWznr/2R 


ООООГООООООООБОВОБОПОООРМДТ)ПО 


PW(T)=1-(1-PW)" = r*PW === 


ООО00000000000000000000000000002000000000000000000 
000 


PW(Ty п” 
п 4R? 








Обо00000000002000000000000000000000000000000000000 
ШИГ 


系统 中 任何 一 个 事务 发 生死 锁 的 概率 = 7 
ШИШИШИ nam nnm nnnm nnm mnn 
000000000 
Шиний! 000000 0000000000 
Шиний! 0000000 00000000000000000 
Doo0000RO00000000000000 





6.7.3 ШИШ 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUD 
UUUU000006-180UUUUUU0U0000UUUUUUAUUBUBUUUADUUUUUUUOUUD 
АВ-ВАППП 


010 ЛИЙ! 


Я m 
x 
mysqPSELECT * FROM t 
WHERE а = 1 FOR UPDATE; 


) юм ] tow Юн BEGIN 


a: | 





| row in set (0,00 sec) 


mysql>SELECT * FROM t 
WHERE а = 2 FOR UPDATE; 

} HARA RRR |, row арии 
11 
| row in set (0,00 sec) 


mysq>SELECT * FROM t WHERE a = 2 


Ч 
mysq ЕСТ * FROM t WHERE a = | 
FOR UPDATE; 
ERROR 1213 (40001): Deadlock found when 
trying to get lock; try restarting transaction 





UUUUUU000B80000UUUU12130UUUUU000000000UUUUUUUUUUUUADUB 
П ПИ ПИ ппорв ПИН 
ОДД00800000000000000А00000000020000000000000080000 
О000000000А0000000000000000006.6000000000ппорвоб000 
ОО00000000000000000000000001ппорво50000000000000000 
О0000000000000000012213000000000000000000 


ОгасіеППО0000000000000000000000іппорвоо000000000000 
ОО0000000000000000000000000000Муѕо 0000000000 


mysql[JCREATE TABLE р( 

-Патмт, 

-[JPRIMARY КЕҮ(а) 

-П) ENGINE-InnoDB; 

Query 0К,0 rows affected(0.00 sec) 
mysql[JCREATE TABLE c( 

-[JbINT, 

-[JFOREIGH KEY(b)REFERENCES р(а) 
-0) ENGINE-InnoDB; 

Query OK,0 rows affected(0.00 sec) 


mysql[JSHOW INDEX FROM с\б; 


Seq in index:1 
Column name:b 
Collation:A 

Cardinality:0 
Sub_part:NULL 


Packed: NULL 


Null:YES 

Index type:BTREE 
Comment : 

1 row in set(0.00 sec) 
mysql[JDROP INDEX b ON c; 


ERROR 1553(HY000):Cannot drop index'b':needed in a foreign key constraint 


UUUUUUUUUUUUUUUUUUUUUUUUUUUInnoPBUUUUUUUUUUUUUUUOUDDU 
ОБОО00000000000000000 


О000000000000000000000000000000Х000000000000005000 
пи 


СВЕАТЕ TABLE %( 
а ІМТ РВІМАВУ КЕУ 
)ENGINE-InnoDB; 


INSERT INTO t МАЦЈЕ5 (1), (2), (4), (5); 


00000а0004000000006-19 0] I! 


H B A 11 


SELECT FROMt 
WHERE a=4 FOR UPDATE; 


SELECT * FROM 
| WHERE a<=4 LOCK IN SHARE MODE: 
ПИ! 
“ў 
INSERT INTO t VALUES(3}; 


j ~ ERROR 1213 (40001); Deadlock found when 


tying 10001 lock try restart ring ШИ 


| НИ 





О000000А0О000004000Х000000А000003000000000000000000 
000800000405000000000000000000000202000000000005000 
ООД000080000040005000000000000ЗО00000000000000000 


ІппорвО0000000000000000000чпао Тод ОПОПОПОПОАВ-ВАПОО 
0000000000 


6.8 ПП 


UUUULock Escalation000000000000000U0UUUUUUUUUUU10000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
обобобобоббобобово 


Microsoft SQL serverUUU000000000000000000U0UUUUUUUUUUU 
1 
00008 


DDDMicrosoft SQL Server 200500000501 $егие 0100000000 
UUUUInnoDBUUUUUUUUUUUUUUUUUUUUUUUUU 


ШООООО05ООПО0000000000000000000000005000000000 
обобобобоббобобово 


ШОО0000000000000040%П0000000 


UMicrosoft SQL зегмег О0000000000000000000000000000 
1 T 


їппорВП 00000000000000000000000000000000000000000 
1 TEE 
000000 


0000003 000 О00000000000001200000000000300 000 00000 
ОДООД000000000059:000000000000ХО000000000000000000 
оробробра0000000000000000093е800000і/ппо80000000000 
ОДООД00000000000000000039000000000090м 8О0000000000 
00000000000 


6.9 ПП 


ПИ 01011 
ПИ 0100000П011 
1 IET 
UUUUUUUUUU00U0UUUUUUUUUMy>QLUUUUUUUUUUD 


UUUUUUUUUU00U0UMy>QLUUUInnoDPBDUUUUUMylI2AMUUOUODU 
Microsoft SQL ServerUUUUOracle00000000000U0UUUUUUUUUUU 
UU>QLUUUU0UUUUUUUUUUUUU000UUUUUUUUUUUUUInnoDPBUUUUDD 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


070 ОД 


UUUTransactionUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU0U0U0000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
обобобобобобобоббобобобоборро 


1 
1 II 


InnopBUUUUUUUUUUUUACIPUUUUACIPUUU40UUUUUU 
ОПОППагопискуйП 

ОПОПОсопятвкепсуй 

СІППППІсойайопП 

DUUUUdurabilityD 


UeUUUUU00UIinnoDPBUUUUUUUUU0U0UUUUUUUUUUUU0UUUUUUUODUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUD 





71 0000 
7.1.1 ПП 


UUUUUUUUUU0>QLUUUUUUUUU000UU>QLUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
0200000000000 


ОДООД000000000000000000000000000000000АС1900000000 
ОДООД00000000000000000000000000000000000000АС10000 
ОПОПОМу5ОЩКМОВ Cluster[ ПО ШОП 
UUUUUoracle0000000000000000UREAD СОММГТТТЕР ПИ О 
ПО 
UUUUUUUUUU000UUUUUUUUUUU000UUUUUUUUUUU0UUInnoDPBUUUUD 
ПОБООБООБООБОВЕАО КЕРЕАТАВЕЕПОО00000000АСІРО000000 
UUUUUUACIPUUUUUUUUUUU 


AUAtomicityUUUUUUUUUUUUUUUUUUUUUUUUUU0U00000C00000 
ЗОВТТОООДООООДОООООД00О00000000000000000000000000000 
ОДООО000508ТОДОООООООДОООО00ОО00000000000000000000 


ОДООД000000000000000000000000000000000А7МОДОДОООСО 
ШИ 


1О00АТМОДОООДОДО 

2 П0000000000000000000 
ЗОООДАТМОДОДОДООООО 

40000000000000000000 
ЭПАТМЦИПП 

6000000 


ОДООДО0000000000000000000000000000000А7МОДОООС0ОС0 
8 


1 Од TL T 
UUUUUUU0U>QLUUUUUUUUUUU0UU>QLUUUUUUUUUUUUUUUUUUUUD 
000000 


ГИ 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
1 
UUUUUUUUUUUUUUUUU 


CDconsistencyDODODDO0D0000000000000000000000000000000 
1 BID П 
1 С 
1 0 
UUUUUUUUUUUUUUUUUUUUUUUUUUUU 一 一 HUUUUUUUU 


І3іѕоіаїопо0000000000000000000000сопсиггепсу сопігої ПД 
ПО ШвепайгавикуйШоскила ВП 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUOUDUD 
ПО000009гапиіаг Тоскобаооодобббобоббобобобобобобобово 
0008 


ОПаигабикубобойдободобобабдобовоббдоббабободободободо 
пи IECIT DIEIDIEIETLI LLLI 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
00000000000008А!500000000000000000000000000000000 
ПООООБОООООБООБООВОБОН А Ккенарикупррооооооон!оћ 
Амайабикубободободобойдоббабдобовобовобобоббодо 


7.1.2 ТІП 

1 

ҲОООООН аё Transactions[] 

UUUUUUUUUUUUFIat Transactions with Savepoints[] 
ҲО000Сһаіпеа Transactions[] 

ГІПППІПМесеес Transactions[] 





UUUUUUUDistributed Transactions[] 


ОДОДОРІає Тгапзаснопррроооооооооооооооооооовооовооооо 
О0000000000000000000000000ВЕСІМ№ WORKUUUUCOMMIT 
WORKUROLLBACK МОККППО000000000000000000000000000 
ООДОО00000000000000007-1000000000000000 


BEGIN WORK BEGIN WORK 
Operation | Operation | 


BEGIN WORK 


(Operation | 


Operation 2 Operation 2 Operation 2 


Operation К (Eror! 1!) 
COMMIT WORK ROLLBACK WORK 





ДАЙ, AAA ОМ ЕНИ, 
Ї ДАДЫ 


че 法 EE 
січ 





П 7-1 000000000 


07-100000000000000000000000000000000000000000000000 
ОДООООД000000000000000000000000000000000000000000000 
00000000000 


пи! 
пи! 
пи 


ВЕСІМ WORK 

5100000000000 
52ПП0000000000000000000 
530000000000000000000000 


000000005300000000000000000000000000000000000000000 
О000000000000000000000000000000051052053Д00000000000 
000000000000000000510520000000000000000000000000000 
пи! 


UUUUUUUUUUUFIat Transactions with 5ауерот ОООООООООООО 
ОООДО00000000000000000000000000000000000000000000000 
ОДО0000000000000000000000000000000005амероїпіД000000 
0000000000000000000000000000000000000 


ОДОООО000000000000000000000000000000000000000000000 
О0000000000005АУЕ МОВ КООООООООДОДОООООООДОО0000000 
О00000000000000000000000000000000000000000007-20000 
000000000 


BEGIN WORK 
隐 含 SAVE WORK: 








保存 点 2 覆盖 的 操作 
















保存 点 5 覆盖 的 操作 







ЗАЎЕ WORK: 8 


Action 







СОММІТ WORK 





П 7-2 000000000 


07-2000000000000000000000000000ROLLBACK У/ОАКОДОДООД 
О00000000000000ВЕСІМ У/ОВКОПООООООООДООООООД00000000 
ROLLBACK \М/ОВК:2000000000000000000200000000000000 
ROLLBACK WORK:7QQ000U0UCOMMIT УУОВКОДОДОДОДОДООДОІ 


Пи 


О00000000000000000000000007-20000000000000000002000 
О000000003000000000000000000000005000008ОШ ВАСКП00 
пи 


UUUUUUUUROLLBACK М/ОВК:200О000000000000000000000000 
Орр00000200000000000000000000000000000000000 
ROLLBACK М/ОВКЦ 


ППППСһаіпеса ПапзаскіопПОДООДООООДОО0ОО0О0000000000000000 
ОДОД0О000000000000000000000у91аєіерор0000Прегвзі5кепі 0 
пи 


пи 
ШИ  Ш J 
0000000000000000007-3000000000000 





Wi Ва 


П 7-3 000U0UUUUUUU0000UUUUUUUUU 


пи! 
О00000000000000000000000000000000000000000с0ММмІТрр 
пи 


00000Мезеа Тгапваспоп ООПООООООПОООБОПОПЕОр-!еме! 
сгап5асііопППОДООО00000000000000000000000 
О5иб'гап5асііопП ОДОДО000000000000000000007-4000 


СОММ WORK 





П 7-4 000000000 
0000Мозв5 00000000 
1 ОДО00000000000000000000000000000000000 
7188 ШИ m 


300UUUU0U00000000000000000000000000predecessor0U000 
UparentUUUUUUU0U00U00000UchildUb 


338 Ши 
Пи 


оПООО0000000000000000000000000000000А0СП1000000000 
00 
ОМо$$ ОДООДООДОДОООД00О000000000000000000000000000000 


пи! 
ОО00000000000000000007-5000 


T 


ТК! 


机 











М 
г 
Tk | каша онов И АИ ИО 
“ 
ы” 
и" 
sana 
ч 
3 ч 
` 
` 
ê ТИЛ] 
` 
ы “ 
evene peor! 
sane 
` ы 44444 
` 
` ` 
` 
a= 
` 
` 
(9444904404494416044464404004064404444044444044604044ф4444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444 44, ? 
е а а а 
` 
ч 
` 


ТО! 


А А ТАДА А АТА А А А А А А ТАТА ТТ О 


4 TK 





АА ава 


-... 
s ` 
` 
` 
=... ААА АНАА АДАА 
` 
` 
` 
' 
ТИТО Commit 


time 


П 7-5 0000000000006 


007-50000000000000000000000000000000000007кз0000000 
О00000520000000000000000000000000 


пи! 
1 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUF ， 
UUUUUUxUYUUUUUUUUUUUUUUUUUF ,OUUUUUUP , 0000000000000 
ОО000000000000000000Р ,„ О00000020000000000000 
[]counter-inherited[]EID]DEP , OOO3000X0Y0Z0000000000000000 
UUUUF „„ ПОО0000000000000000 


ШИ 
пи 


UUU00UDistributed TransactionsUUUUUU0000000000000000000 
Пи 


0000000АТМО0000000000000000000000000019 00000000000 
DEBIDBIBIBIBUHDOAT МАС 00000000000008 00000000000 
0©000000000000000000 


1000А0000000 
2П00800000000000010 0000 
ЗОООСО0000000000010 0000 
АПОПАООООО0000000А000000000 


ПООО000000000000А0О000000000000000000000000000000000 
О00000000000000000000000000000000000000АСІРрО000000 
ОДД000000000000000200З00000000000000000000000000000 
0000000000 


0п9080000000000000000000000000000000000000000000 
UUUUUUUU0U00000000000000My>QLUUUUInnoDPB0U0000000000 
пи! 


7.2 ПО 


О000000600000000000000000000000000геао ІодПипао Іо900 
UUredo ІооПО00000000000000000000чпао 12900000000000 


ОДОВвАЛОДООипаодгеао 0000000000Огедоипао НОДОДОДОД0000 
UUUredoUUUUUUUUUU0U0UUundoUUUUUUUUUUU00000000000000 
геао000000000000000000000чпаоро000000000000000 


7.2.1 гедо 


1.0000 


ОООД0О000000000000АС1О000О0000000000000000000000гедо 
log Бие ПОПОПООПОПОБОПОП0гедо log fleUUUUUUUD 


InnoDBUUUUUU0UUUUUForce Log at Сотта 1000000000000 
ООСОММІТООООООООООООД0О0000000000000000000С0ММІТО 
ОООД0О0000000000000001пп20800000000000000геадо 1990 
undo log[]redo ІО900000000000ичпао ІТо9000000000ММЄС0000 
redo Іо9П00000000000000000000геао iogUUUUUUUUUUUundo 
1990000000000 


ООО00000000000000000000000000000000000ппорво000000 
О000#ѕупсООООО0О0000000000000_РІКЕСТООО0000000000000 
ОБОДО0000000000000000000б5упс ПП ву пей 00000000000 
Пи 


їппорВП ПИ 
О000000000000000000000#ѕупео00000000000000000#ѕупе 
ОДОООО000000000000000000000000000000000000000000000 
0000000 


UUinnodb flush log at trx сотті ШИШ CIT 
D000100000000000000fsync0000000000000000200000000000 
D0000000000000D00master threadUUU00UUmaster thread[|[]1[ 00 


О0000000000#ѕупе0020000000000000000000000000000000 
бр0000беупс ПООООООО000МУу5ОС00О0000000000000000000000 
пи 


о000000000іппоаю flush log at Ех сотті 00000000000 
ОДО0600000р Іоаар 


СВЕАТЕ TABLE test_load( 

a INT, 

b CHAR(80) 

)ENGINE=INNODB; 

DELIMITER// 

CREATE PROCEDURE p_load(count INT UNSIGNED) 
BEGIN 

DECLARE s INT UNSIGNED DEFAULT 1; 

DECLARE c CHAR(80)DEFAULT REPEAT('a',80); 
WHILE 5Песойпі DO 

INSERT INTO test load SELECT NULL,c; 
COMMIT; 

SET 52541; 

END WHILE; 

END; 

// 


DELIMITER; 


ПППр Іоааддро00000000Обе5і оаайшШ ШИГ 
СОММП ДООПОООООББООО”т подбр flush log at trx сотті 10 
ОООипо б вбоОбД0000000000000000000000б5упс 00000000 
CALL p load[]500 ОООДООПО00005000000000059000беупс000 
ПО00000005000000000000 


mysql[JCALL р load(500000); 


Query OK,0 rows affected(1 min 53.11 sec) 


ООСО00500000000002000000000000000000000000000000000 
D00000000000fsyncD00000000000000 
innodb flush log at trx согага 1000000 


mysql[JSHOW VARIABLES LIKE'inno db flush log at trx | t'\G 
жжжжжжжжжжжжжжжжжжжжжжжжжжж 1. гоужжжжжжжжжжжжжжжжжжжжжжжжжжж 
Vi bl е:їпподр flush log at їгх | t 

Value:0 


1 row in set(0.00 sec) 
mysql[JCALL р load(500000); 


Query OK,0 rows affected(13.90 sec) 


о000000іппоар flush log at trx commit[ ДОООО00500000000 
00001 3.900000000001 29б ПОДООО0000000000000000б5упс0О 
00000000000000000 7-000000 

innodb flush log at trx сотті ООООООООООООр Іоаад05000 
00000000 


ЯМ 1 ий fush og at tx соі ИЙ | 


mmodo fush од at. trx commi ШЙ 
| 17) 
| sul 
| 27) 


DUOUU000000000Uinnodb flush log at Ех сотті 00200000000 
ПОО000000000000000000000АСІРО0000000000000000000000 
ООДОр05О00000000000000СО0ММІТОДОДОООДОДОООООООДО 
СОММІТОДОДООДОДООДОДООО0ОДОДОДООООДО0000000000 


ОМу5О:00000000000000біпіод  ОДО0ПРОІМТ-ІМ-ТІМЕОРІТОПО 
ПООПОПОКерисайоп ООООО00О0000000000000000000000000000 
Пи 


ООООООООО "о В00000000000000Му$94]0000000000000 


UUUUUU00UInnopBUUUUUMy>QLUUUUUUUUU000U0UUUUUUUUUUO0DD 
0000 


ООО00000000000000Му5ОС0Д0О00000000000000000000000 
SQL[TEDUInnoD вООООООб0О00000000000000000000000 


ПО000000000000000000007-60000000000000000000000000 
Іппорво00000000000000000000000000000000000000000000 


binlog 
00990000 


1600 log 





пи 


П 7-6 ОДОДО000000000000000 


007-60000000000000000000000000000000000000000000000 
Піппорво0000000000000000000000000000000000000000000 
О0000000000000000000000000000000000000000000*Т10 
"Т20ТЗОД00000000000 


2.109 Боск 


Оіп по В00000000000005120000000000000000000000000000 
UUblock0U000000000000000000redo leg біоскК 0000000512000 


О000000000000000512 200000000000000000000000000000000 
О00000000000000512000000000000000000000009оиобІемгіќе 
UUU 


UU00000UUUUUUU0000UUUlog block headerrinnnininteg block 
са ег 000000000000000 1. 20000000000800000000000000000 
0000492000512-12-80007-/00000000000000 






















og 
block 


lg 
block 


og 
block 





Ig block header 





log block tailer 






og 
block 









Redo Log Bute 














og 
block 


i 
block 


lg 
block 


og 
block 


100 BLOCK НОК NO 
LOG BLOCK HDR DATA LEN 
LOG BLOCK FINT АЕС GROUP 


LOG BLOCK CHECKPOINT NO 


100 BLOCK TRL NO 





П 7-7 00000000008 
07-700000000000000000000000000051200000000000000000 
ОД000000000001079 block пеааег 000000109 Боду ШИ 09 
block Тайе 0 


log block пеаде 4 1 1 17-21 1 


117 og block header 


5 1 ЯТ 
100 BLOCK HOR ХО | 
L0G BLOCK HDR DATA LEN | 
L0G BLOCK FIRST REC GROUP | 
L0G BLOCK CHECKPOINT NO | 


log buffer[][]log Біоск ШТ [од bufferQQ00000000 
LOG_BLOCK_HDR_NOUUUUUUUUUUUUUUUUUUUUUUUUUUU4DUUUU 
0000000000000йчва 5600000000260 


LOG_BLOCK_HDR_DAIA_LEN0UU200000log block ПП IU log 
block000000000x2000000000log біоскО00000512000 


LOG BLOCK FIRST. REC GROUPO02000000log ӨїосКГП 
ПО00000000000.06 BLOCK. НОЋ DATA. ТЕМПППП 109 
б1оскП000000000071000001007620000072000000010000000 
0009 бБІоскК)00000492000000001о9 бибег)0000007-8000 


log block header log block header 


ТІЛІ з 


LOG BLOCK FIRST КЕС СКОК 
T1 492 byte 110) KUN 00 BLOCK FIRST REC 010 





log block tailer log block taller 


7-8 LOG BLOCK FIRST REC GROUP 


007-80000000000072000000079200000000000109 БіоскО000 
log blockULOG BLOCK FIRST REC GROUP 121109 ЮОСК а [| 
UOU000UUU0U0Ulog block 000000000072000000007200000109 
ЫіоскО000000000109 blockULOG BLOCK FIRST REC СВООРД 
2821270+12ЩП 


LOG BLOCK CHECKPOINT МОППАППППППоов blockQQ00000000 
0410000 


log block tailerQQ1000000007-300000000 
LOG BLOCK нов МОБО00000109 block ШИ ЇЇ 


& log block tale i 


L0G BLOCK TRL ХО 





3.109 group 


log дгоирП ДОДбОДОДДб00000000000000000109 эгочр ИГ II] 
Пћа_іппобаѕе.ссО00000000000ппорвр500000000109 group0 


log огоир00000000000000000000000000009 дгочр Под 
огоир ПОПОПОООБОПООП од groupOUUUUUUUUUUUUUUUInnoDB 1.2 
О000000000000000004680000046В0001ппорв 1.2000000000 
000000000005 12680ппозо 0 ппоов оборот. 10000000 
468000000 


QOD000000000000log Бийе 09 block ОДООООО00000000 
UU00000000000log blockUUU0002120UUUInnoDPBUUUUUUUUUD 
log биТег ПП оо block ПИГ 


Ши! 
СПод би е 00000000000000 
Dlog checkpoint[] 


1109 blockUUUUUUappendUUredo log fileQQQ0000UUredo log 
Ае ПОПОООПОПОППгедо log fileQQ0000Uround-robin{] 





00/09 blockUUUredo log пІеррррОррОдОрОдОрррООгечо log file 
О0000000000000000геао log Пей Под bufferrTinitiritieg 
ЮіоскО500000000000000000002квр00000геадо log Перпгквп 
000009 Біоск000000109 group ШИШ Цгеао log Шеп 2КВП III 
004051200000000000000007-4000 


АШ log fe A AB И 


0UU00000UUUUU00000iog groupUU0Uredo log #1ер00000109 
дгоирППППгедо log fle0000000000000000UUUUUUUUUUUUUUUD 
redo log НІедПДОДОО00000000000109 blockUUUUUUUUUU0UU2 KB 
UUU00000000UInnoDPBUUUUUUU0000000000000log groupUredo 
log НІеП0000007-9000 


Log Group | 


Redo Log File! 


(р Log | Log | Log | Log | Log | Log 
Block | Block | Block | Block | Block | Block 
Log | Log | Log | Log | Log | Log 
Block | Block | Block | Block | Block | Block 


Log Group 2 






Redo Log File? 


Redo Log File! 














P| (р Log | Log | Log | Log | Log | Log 
Block | Block | Block | Block | Block | Block 


Redo Log File? 








Log | Log | Log | Log | Log | Log 
Block | Block | Block | Block | Block | Block 


П 7-9 log group[jredo log file[ Ш 


Под filer пеаде ШШ  ппорВ спескрон 00000000 
D00000000000000000000000000000checkpoint0000 


4.000000 


ООО0000000000000000000000ппорвоо000000000000000000 
ОО000000000000000000000000000000000000007-10000 





redo log type redo log body 


П 7-10 000000 


0000000000300000 

Огедо log typeUUUUUUUUU 
(45расей ППП 

Ораде поп II IL 


UUredo log bodyUUUU00000000000000000000000000U000UUDU 
О0000000000007-122000000 





MLOG_REC INSERT 





MLOG_REC_DELETE 


П 7-11 0100000000000 


Оіппо081.200000005100000000000000000000000000000000 
006 


5.LSN 


LSN[]Log Sequence NumberUUuUuUUUUUUUUUUUUUInnoDBUUUUUD 
СУ МПОВОПОПООПОООЕ 5 МООООООО 


Ши 
Юспескро 00 
40000 


(5 МДООДОООО0000000000000000000--5М01. 000000UUUTI000 
1000000000000-5М000012100000000720002000000000000 
С5МД0001. З00000:5МОДОООД0О00000000000 





„5 МООООООООООООООООООООООООООООООООР_РАВЕ 15 МОООО 
UUUL>NUUUUUL>NUUUUU0000L>NOU00UUUUUUUUUUUUU0000000D00 
О0Е5МО0000000000000000000Р10053010 000000000000 
їппорВГП ШИ ЭМ 13 09000000000000000000000000 
UUUUUUU00UPIUUU00000000UUULSNUUP1I0UL>NUUUUUUUUUUU 
Р1000Е$М000000000000 


ППППППППОНОУУ/ ENGINE INNODB $ТАТУЗППЕ$МПИПП 


mysql[JSHOW ENGINE INNODB STATUS\G; 


Log sequence number 11 3047174608 

Log flushed up to 11 3047174608 

Last checkpoint at 11 3047174608 

9 pending 109 writes,0 pending chkp writes 


142 log i/o's допе,0.00 log 1/0 5/5есопа 


1 row in 5е1(0.00 sec) 


Log sequence питрег 00053109 flushed up то ШИЛ 
DUUULSNULast checkpoint а 0000000530 


0000000000109 sequence питп рег Год flushed up то ППППОПП 
18И ЇЇ  ! ЇЇ 
18! ! I IL! 


mysqLUshow engine innodb status\G; 


Log sequence number 203318213447 

Log flushed up to 203318213326 

Last checkpoint at 203252831194 

1 pending log writes,0 pending chkp writes 


103447 log i/o's done,7.00 log i/o's/second 


1 row in set(0.00 sec) 


UUUUUUUUUUULOg sequence питБег Год flushed up to[]Last 
checkpoint atQQ00U000000 


6.00 


їппорВП ПИ 
дОДОО0000000000000000000000000000000!ппорВОДОО00000 
пи BICI BIDCIEICI BOB CECI EID TCI 


ПЮспескрой  ПОПОООПОООПОС5 №О000000000000сһескроіпї0 
0000000007-120000000000спескроїпі015М010 00000000000 
О000015М 10 000013 О000000000 


redo log LSN: 10000 LSN: 13000 





Buffer Pool 


checkpoint LSN; 10 000 





лс з ко 
Disk Disk Disk 


П 7-12 00000 


ИлпоО ВОПОДОООДОООООД0О000000000000000000000001М5ЕВТ 
Пи 





CREATE TABLE (а INT,b INT,PRIMARY KEY(a) ,KEY(b)); 


00050100 


INSERT INTO t SELECT 1,2; 


Пи! 


page(2,3),offset 32,value 1,2#0000 


page(2,4),offset 64,value 2#0000 


О0000000000000000000008 +005ріО00000000000000000000 
Пи! 


Га (x) =f бе) 
HOD ВАООООООО0О0О0О0000000000000АОУУПООООО0ДОДО00000000 


О0000000000001Ҹ5ЕАТОО00000000000000000000000000000 
00000%5$ЕВ 0000000000 


7.2.2 undo 


1.0000 


ОДООО000000000000000000007 007 О000000000000000000000 
UUundoUUuUuUUUUUUUUUUUInnoDBUUUUUUUUUredoUUUUUUUUD 
undo0UUU000000000000000000000000000UUUUROLLBACKDUU0DD 
00000000041990000000000000000 


геао)00000000000гедоддОчпао rna isegmenti] 
UU00UUUundoUUundo 5едплепідбипао Ши ШИ 

ру innodb page іпРогрудд00000000000Оч паороро0000000000 
додрбібдаава1)02222Пипао ПД 


[root@xen-server[]]#python ру innodb page info.py/usr/local/mysql/data/ibdatal 
Total number of page:46208: 
Insert Buffer Free List:13093 
Insert Buffer Bitmap:3 

System Page:5 

Transaction system Page:1 
Freshly Allocated Page:4579 
undo Log Page:2222 

File Segment inode:6 

B-tree Node:26296 

File Space Header:1 


00000:2 


О0000чпаоб000000чпаоро0000000000000000000000—=000 
О0000чпаоро0000000000000000000000000000000000000000 
ШИ 

ШИ 


1 
000000000 


О0000000001М5ЕАТ 10\\/00000000000000000000000000000 
О000АОЦ-ВАСКОПО00000000000000000000000000000000 
іппоО ВОООООООД0ОД0О0000000000000001М5ЕВТОЇппо0 80000 
ОООПООЕЕЕ ТЕПООООРЕ ЕТЕПппор ВООДООООД000ІМ5ЕВТОДОДО 
UPDATE]! ппо ВОООПООПОПООООРВАТЕООБОБОБВОБО 


ПОООООбипао й ПОПОПОММССООО по О ВОООООМУМСЄСОО0000 
undo0UUU00000000000000000000U0000UUUUUUUUUUundoUUUUUU 
0000000000000 


DO00000000000Dundo Іод000гедо logUUUUundo їюо I! 
redo І090000000Очпао їюоП minm 


2.ипаой 00 


іппобВОДООПипао Доророрроодроброророрбдророробособ 
InnoDBUUUUUrollback зедпеп ДД00000001024Пипао log 
зедтепідудДОипао log ѕедтеп ПППипао 0000000000005 
U0000200000Urollback segment пеаде 00000000000 

FIL PAGE ТҮРЕ 5Ү5П 


8ПіппорВі.1000000001. 100000000rollback ѕедтепї 0000000 
000000010240000000000000000000000000000000002.10000 
InnoDBUUUU1280Urollback ведтегед ПП 
128%1024П 


OoOlnnoDB1.190000128[frollback 5ёдтеп ППППгоОПраск 
ѕедтепО0000000000ппорв1.200000000000гораск 
5едтеп ШШЛ I[ IL! 


Llinnodb undo directory 


Llinnodb undo logs 





Llinnodb undo tablespaces 


UUinnodb undo аігесёогу0000го!баск ѕедтеп 10000000000 
rollback segment] JT DO n p a a ad Ond On d dd dC 
ПР. "000001 ппооВо0000000 


UUinnodb undo logsUUUUrollback ѕедтеп 100000012800 
Іппорв1.2000000000000000000іппоар rollback segments[] 


UUinnodb undo Таб!езрасез Ш ПгоПбаск ѕедтеп ОООООО 
Urollback segment] ШИГ! 

innodb undo агессогу шаао ШИШ rollback 

ѕедтеп 1007-1З00000003000000гораск segment] 


myspl> SHOW VARIABLES LIKE 'innodb undot'; 
和 + + 
Varlable папе | Value | 
asas Faas + 
101006 undo directory |. 

innodb undo logs | 128 
innodb undo tablespaces| 3 

jenen nennen eren ы. jen + 





3 rows in set (0.00 sec) 


mysql> SHOW VARIABLES LIKE 'datadir'; 
+-------------- }------------------------------- - 
Variable папе] Value 

+-------------- |------------------------------- - 
datadir | /Users/david/mysql data/data/ | 
}-------------- }------------------------------- + 





1 row in set (0.00 sec) 


mysql» system 1s -lh/Users/david/mysql data/data/undo* 

-rw-rw---- 1 david staff — 10M 11 22 16:55/0sers/david/mysql data/data/undo001 
-rw-rw---- 1 david staff — 10M 11 22 16:51/Users/david/mysql data/data/undo002 
-DW-1W---- 1 david staff — 10M 11 22 16:51/Users/david/mysql data/data/undo003 











П 7-13 ДздодопОгоїраск segment 


О00000000000мпао log ѕедтеп00000чпао Год 000000000 
П ПИ ппорвВп III III III! 


ОДипао Іо900000000000рчгдеП0 
Сбчпао іо00000000000000000000000 


D00000000000undo logUundo ІТодД00000000000000000000 
undo ІТОФІДОДОДДО0000000000Оипаою logDO00000000000000 
undo log[]undo 109 ППригдеГ 1 1 


[00000000000000000419900000000000000000917Р0000000000 
D00000000000000000000000000D0D0DTPSODtransaction рег 
secondUU1000UUUUUUUUUUundoUUUUUUUUUU1000*60UUUUUUDU 
UUUUUULCBUUUUUpurge00U0UUU20UUUUUUUU0000UUUUUUUUUUODOD 
ІппорвО00000000чпаороо00000000000000000000чпао log0 
О00000000чпаоробо0000003/40000000чпаороооо000000 
undo logUUUUUundo Іод00000000чпао Год ООО0000000000 
чпаоП0000000000чпао Іод00ПригоеП00000000000000000000 
000000 


000000$НОМ/ ENGINE INNODB 5ТАТОЅ5000000чпао 199 100 
00 


mysql[JSHOW ENGINE INNODB STATUSNG 


Purge done for trx's n:o[]2C03 undo п:оП0 


History list length 12 


LIST OF TRANSACTIONS FOR EACH SESSION: 
---TRANSACTION 0,not started 


MySQL thread id 1,05 thread handle 0x1500f1000,query id 4 localhost root 


History list lengthUUUUundo Іо90000000120ригое0000000000 
ШИНИ 
3.undo 19900 

Піппорво50000чпао 19900 

Llinsert undo log 

Dupdate undo log 


insert undo Тод тел 1  ы. 080 00 0 insert 000000000 
ОДО0000000000000000000000000Омчпд0 199000000000000000 
ДррчгаеПОПіпзегё undo 199 [00007-14000 


Insert undo log record 


type_cmpl 


*undo no 


*table id 


start 





П 7-14 insert undo 19900 


[]7-14[][]]linsert undo Іо9000000*00000000000000іпѕегё undo 
logUUUUU00UnextDOU00UUUundo год Ш Ппех ШШШ 
undo Іо9000000000000000000000000чпао 19000000 

type стрі00000000000чпао00000іпѕегё undo Іо9000000110 
undo_no0UUUUUIDUtable_idUUundo Іо00000000000000000000 
ПООСОО0000000000000000гораско000000000000000000000 
0000000 


update undo logUUUUUdeleteUupdateDUUUUundo logUUundo 
Іо9000000ММССБО0000000000000000000000чпао Тод 0000 
purgeUUUUUUUUUUupdate undo Іо9000007-15000 


n unique index 


update vector 


update undo log record 


*DATA ROLL РТВ 





ў 1 
| жроѕ1 ! *lenl га old. coll ! 


----------------- 


一 
| *pos2.1 *len2 u old. col2 ! 
і. 





—— 


4 
| жрозм | *lenN uc old со“! 





! 
1 
4- ج يم 
! 
І‏ 


| "pos ¢ "Lu 1 coll 

上 一 一 一 一 - ------ тни i 
| “pes і Tlen т со12 ! 
ван аа ав ج وي‎ 
pee aem antem | 
j preme етин = 
| pos | “Чен і со я 


П 7-15 update undo log 


update undo Іо900000000іпѕегё undo leg ШИ imn ibd didi 
ПИ пех баг ипао no[jtable idUUUUUUinsert undo Тод ПОП 


UUUtype_cmplUUUupdate undo log ШИШ 
(112 ТЕХ UNDO UPD EXIST REC[][]non-delete-mark[][]] 
013 ТЕХ UNDO UPD DEL ВЕСГде!їесеШшШ  Цпог delete 





014 ТЕХ UNDO DEL МААК ВЕСППППГПде!еїе 


ПОПООПОчраате vectorUUUupdate место ираасел EL 
ПО0000000000000чпао 199 ПООООООчиао 1990000000000000 
000000 


4.ППиапаоПП 


Oracle[]Microsoft SQL Server[UUUUUUUUUUUUUUUUundolUUUU 
|ппор ВООПОБОООБООБОПО ВАДДОООООООДОДОООДІ Rn e SQL] 
нете 
ипаоЦППП 


ОООООООПОПОММООВ ТЕХ ROLEBACK. 5ЕСМЕМТПППППППЇЇПП 
UUUUUUUrollback зедттеп 0000007-16000 


пуза!» DESC INNODB TRX ROLLBACK SEGMENT; 


| Segment id 


| space 











| page no 








| last page no 























| last offset 








| last trx no 





| update undo list | bigint (21) unsi 


| update undo cached | bigint (21 





| insert undo list | bigint (21) unsign 






























































1 


| insert undo cached | bigint(2l] unsi 














10 rows in set (0,00 sec) 





[| 7-16 INNODB ТАХ ROLLBACK 5ЕСМЕМТ ДО 


UUU000U0U0U000000Urollback зеатеп 0000 


mysql[JSELECT segment іа, space, раде по 
-[JFROM INNODB ТЕХ ROLLBACK SEGMENT; 
+------------+-------+---------+ 


|segment id|space|page по 


人 
1010161 

1110145 

[210146] 


128 rows іп set(0.00 sec) 


UUUUUUUUUINNODB_TRX_UNDOUUUUU0U000Uundo 1ю9 ПППОВАП 
DOD0000000000000undoQ0000000000INNODB_TRX_UNDODOOo 
ПИ 


СВЕАТЕ TABLE %( 
а ІМТ, 

b МАВСНАВ (32), 

РВТМАВУ КЕҮ(а), 
KEY (b) 


)ENGINE-InnoDB; 


ПОООООООООПОПОММОВБВ ТЕХ ОМООПООПОП“чипдо 1990000 


пузаіДТВЕбІМ; 
Query 0К,0 rows affected(0.00 sec) 
mysql[INSERT INTO t SELECT 1,'1'; 


Query OK,1 row affected(0.00 sec) 


Records:1 Duplicates:0 Warnings:0 


mysql[JSELECT*FROM information schema.INNODB ТАХ UNDONG; 


жжжжжжжжжжжжжжжжжжжжжжжжжжж 1 ç гоужжжжжжжжжжжжжжжжжжжжжжжжжжж 
t d:3001 
g id:2 
undo _ 0 
4 _type:TRX UNDO INSERT REC 
size:12 
зрасе:0 
раде по:334 
offset:272 


1 row in set(0.00 sec) 


ПО00000000000010030011го!раск зедтеп ЦЭ 0000000000 
ррдррОчпао: rec побоборододб0000 

ТАХ UNDO INSERT ВЕСпеег undo logUsizeUUundo 1090 
00000120000005$расеПраде_поПоЙзеППиптао Іо0000000000 
ibodata 100000033402 720000012 00000000000 


01 1с 96 00 16 04 80 00 00 01 01 10 


UUUUundo іоа ДОД0000000000упао iogU000000000000 


01 1с#000иупдо 109000272+12=0х011с 
Ob#undo log[I][I]TRX UNDO INSERT REC[J11 
008040 Log000U0000undo_rec_no 

16941110 

ба # 10000 

80 00 00 9120000 


01 108040 1одППППППП272-0х0110 


ПО000000чпао 109 ППгойбаск segment{]IDQ2Q000000000000 
INNODB ТЕХ ROLLBACK 5ЕСВМЕМТП По аск зедтеп 0 


0000 


mysql[JSELECT segment id,insert undo list,insert undo cached 
-DFROM information schema.INNODB ТЕХ ROLLBACK SEGMENT 


-ПИНЕВЕ segment id-2^G; 


segment id:2 
insert undo list:1 
insert undo cached:0 


1 row in set(0.00 sec) 


UUUUinsert_undo_listUI000UUUUUUCOMMITUUUUUUUUUUUUD 


mysqLOCOMMIT ; 

Query OK,0 rows affected(0.00 sec) 

mysql[JSELECT segment id,insert undo list,insert undo cached 
-ПЕВОМ information schema.INNODB ТЕХ ROLLBACK SEGMENT 


-[WHERE segment id-2^G; 


segment id:2 
insert undo list:0 
insert undo cached:1 


1 row in set(0.00 sec) 


ПОПООтвей undo П5ЕО0Д000Діп5егі undo саспед Tli 
ДбрОчпаодродбр00000000Огоїбаск segmenti Цааш i 
000 


О000009е!е ей ПООПипао Іо9)0000000 


mysql[]BEGIN; 

Query OK,0 rows affected(0.00 sec) 

mysql[DELETE FROM t WHERE а=1; 

Query OK,1 row affected(0.00 sec) 

Records:1 Duplicates:0 Warnings:0 

mysql[JSELECT*FROM information schema. ТММООВ TRX_UNDO\G; 
жжжжжжжжжжжжжжжжжжжжжжжжжжжу Е гоужжжжжжжжжжжжжжжжжжжжжжжжжжж 
їгх 14:3201 

rseg 14:2 

ипдо гес по:0 

undo rec Туре: ТАХ UNDO DEL MARK REC 

size:37 

space:0 

page по:326 

of fset:620 


1 row in set(0.00 sec) 


О000000000003260000062000000000000 


0518260 00 00 00 00 00 00 00 00 00 00 90 00 02 91 де 00 
0518279 16 00 00 00 00 30 01 ед 82 00 90 01 4е 01 10 04 
0518280 80 00 00 01 00 Ob 00 04 80 00 00 01 03 01 31 02 


0518290 6с 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 


0000000 


02 91#000ипдо tog00000000 
Qe#undo log[[J]TRX UNDO DEL MARK ВЕСО14 


00£undo no 


16#table id 

00#info bits 

00 00 00 30 01 еб#гес 14 
82 00 00 01 4e 01 10#гесППППО 
o4#0000 

80 00 00 01#000 

99 ob#0000000 

oo#0000 

o4#0000 

80 00 00 01#000 
03#100000000020000 
01#0000 
31#0b0000000' 1 ' 00000 


92 6c#00000000 


[]]rollback 5ёдтепн ГПШ 


mysql[JSELECT segment іа, update undo list,update undo cached 
-ПЕКОМ information schema.INNODB ТЕХ ROLLBACK SEGMENT 
-[WHERE segment id-2^G; 

жжжжжжжжжжжжжжжжжжжжжжжжжжж;, гоужжжжжжжжжжжжжжжжжжжжжжжжжжж 
segment 14:2 

update undo list:1 

update undo cached:0 


1 row in set(0.00 sec) 


UU00000000UundoUUUUcache0UUUUUUUD 


mysqLOCOMMIT ; 


Query 0К,0 rows affected(0.00 sec) 


mysql[JSELECT segment id,update undo list,update undo cached 
-ПЕКОМ information schema.INNODB ТЕХ ROLLBACK SEGMENT 
-ПИНЕВЕ segment id-2^G; 

жжжжжжжжжжжжжжжжжжжжжжжжжжж;, гоужжжжжжжжжжжжжжжжжжжжжжжжжжж 
segment 14:2 

update undo 115%:0 

update undo cached:1 


1 row in set(0.00 sec) 


UUU000000000delete0UUUUUUUUUUUUUUUUUUUUUUUUUUUDU0DD 
delete flagUUUID0000000000UpurgeUUUUUUDU 


UUUUupdate0UUUUUundo logUUUUUUUUUUUUIU T DO] Du pb daten 
DO0000000000INNODB_TRX_UNDOUDundo 169000 


mysql[INSERT INTO t SELECT 1,'1'; 

mysql[]BEGIN; 

Query ОК,0 rows affected(0.00 sec) 

mysql[JUPDATE t SET b='2'WHERE а=1; 

Query OK,1 row affected(0.00 sec) 

Rows matched:1 Changed:1 Warnings:0 

mysql[JSELECT*FROM information schema.INNODB ТАХ UNDO\G; 
жжжжжжжжжжжжжжжжжжжжжжжжжжж;, гоужжжжжжжжжжжжжжжжжжжжжжжжжжж 
їгх 14:3205 

rseg 14:5 

ипдо гес по:0 

undo rec Туре: ТАХ UNDO UPD EXIST REC 

size:41 

зрасе:0 

раде по:318 


of ет: 724 


1 row іп 5е1(0.00 sec) 


О00000000000318000007 2400000000000 


0478240 00 00 00 00 02 fd дс 00 16 00 00 00 00 32 04 ед 
04f82e0 84 00 00 01 48 01 10 04 80 00 00 01 01 03 01 31 


0478270 00 05 00 04 80 00 00 01 03 01 31 02 94 00 00 00 


000000 


02 fd#000undo 10900000 
gc#undo Тод 0ПОТВХ UNDO UPD DEL ВЕСП13 
оджипдо по 

16#table id 

00#info bits 

00 00 00 32 04 e0#rec trx id 
84 00 00 01 48 01 10#rec[|j|] 
04#0000 

80 00 00 9100 

01#update уестог ПП 
03#update уесіогПЫППП 
01#update уестогПППП 
З1#ирдате vectorQQ00000'1 

99 ob#0000000000 

oo#0000 

o4#0000 

80 00 00 01#000 

03#0000 

314000 


02 d4#undo 10900000000 


UUU0000000000000000000000000000000Uundo Іо90000000 


пуза ВО ВАСК; 

Query ОК,1 row affected(0.00 sec) 

mysql[JUPDATE t SET а-2 WHERE а=1; 

Rows matched:1 Changed:1 Warnings:0 
mysql[JSELECT*FROM information schema.INNODB TRX UNDO 
-[JORDER BY undo rec по\б; 
жжжжжжжжжжжжжжжжжжжжжжжжжжжу 2 гоужжжжжжжжжжжжжжжжжжжжжжжжжжж 
trx id:320F 

rseg id:11 

undo rec по:0 

undo rec type:TRX UNDO DEL MARK REC 

size:37 

зрасе:0 

раде по:324 

offset:492 

жжжжжжжжжжжжжжжжжжжжжжжжжжж? 5 гоужжжжжжжжжжжжжжжжжжжжжжжжжжж 
trx id:320F 

rseg id:11 

undo rec no:1 

undo rec type:TRX UNDO INSERT REC 

size:12 

5расе:0 

раде по:336 

offset:272 


2 rows in set(0.00 sec) 


D0000updateDO0000000000000000000000000000000000000 
ТАХ UNDO DEL MARK REC[jundo logUU000D00000000000D0DD 
ДОДТЕХ UNDO INSERT ВЕСПипао log[jundo rec по ПИ ШТ 


UUUUundo 199000000000000000000000000 


UUUInno5QLUUUUUUUUundoUUUUU000000U0DPBAUUUUUUU0000DD 
0000004199000 


7.2.3 purge 


deleteupdate рр рОДОДОДОДО00000000000000000600000501Ш0 
00 


DELETE FROM t WHERE а=1; 


UtDUa0000000b000000000000deleteUUUUUUUUUundo їюоП 
Оробрб00002000деїесе Пад ооо Q000000000000000008 +000 

D00000000a0010b0010000000000000000000Dundo 1690000000 
UUUUUUUUU ШИШ purg erri TD 


purgeUUuuuUdeleteUupdate0000000000UInnoDPBUUU00UMVCGCD 
ООО000000000000000000000000000000001ппорво000000000 
UUUUUUUUUUUUUUUUUUUpurge0UUUUUUUUUUUUUUUUUUUUUUUUUDDU 
UU0000Udelete0U0000UpurgeUUUUUUUUdeleteUupdate0000000 
DUO0"000000000000deleteUUUUUUUUUUUUUD 


О000000000000000000000ппорвр0000чпао Ііо900000000000 
о000000чпао Под ОО00000000000000000000000000000Омпдо 
т1одОбО00000/ппо б ВО0ДО00000115согуДобобО000000000ипао 
ІоО0000000000000 


0U07-1700000history listQQ0000000000undo Іо9000000іппорв 
Орорррр0000000000Оипао радебдоипаю ІТо9000000000000 
undo радей оООПО000000чпадо іодббх50000000Оипао Іо900 
0000000 


ДДОригаедор0іп по ОвО000000Візогу listQQ00000000000000 
ППих11ПП  ппорВГ ПИ х1 ипао 19900000000000000000 
UUUUUU00000UUtrx30000Utrx20U00Utrx2UUUUUU000UUUUUUUUUUU 
history list000000000000000trx200000trx2 000000000000 
trxeUtrx4UUUU000000Uundo page200000UUUUU000Uundo page 
000000 


HEHEHEHEHE 


— (17 ind 





undo pagel undo page? 


П 7-17 undo 00  65Б0ГУ ЇЇ 


InnoDBUUUUUUUUhistory 1! 5 ипао 109 0 1 jundo радеПП 
undo Іо000000000000000000000000рчгоеро00 


ПОПООПтподБ purge batch_size0UUUUUpurge000000Uundo 
радепрдіппо081.200000000000200001.20000000000000 
3000000000000000000000Dundo радеррородордоорОчпао 
радедрдоооодооооододододододододододододо0обругае)000 
Пипао раае00000СРО000ОЦО0000чпао Под СН 
ООДОДрО000000 ВАООДООООДО0ОО0О0ДО0О0000000000000Му 5010000 
000000000000000000 


Оїппо ОО ВОДОООДОО000000000000ригаерр000бізіогу $00000 
О00000000000іппоар_ max purge Іао0000ћіѕїогу 115000000 
ОДОД00000"00" D МЕОООООО0000000000П0Різіогу 11500000000 
00000002мМН100000000000 


deLay=0ULength(history_List)-innodb max purge 1а41%10)-5 


delayUUUUUU000000UU00000delayUU0U000UUUUUDMLUUUUOUUUD 
update0U000002000000000000000delayDU000UUUUU2*delaybb 
деІау00000000ючгаеро00000000000 


Іппорв1.20000000000000іппоар max purge lag де!ау ШИ ІП 
Паеіаупо000000000000000009еіау0000000009еІауП00 

innodb max purge lag аеіауп0000рчгаеро0000005010000 
000000 


7.2.4 group commit 


О000900000000000000000000#ѕупео0000000000000000000000 
О00000000000000000000000000000000000000000#упе0000 
О0000000ғѕупеО0000000000009гочр сотта ПП ула 
ОДДОО000000000000001/ппо0800000000000000000000000 


10000000000000000000000000000 
2000fsyncQO00000000000 00000 


О02000001000000000000000000000000000000000000000000 
О000000021000000000000000000000000002000000000000000 
О000#ѕупсООООООООООВ00000000000000000000000000000000 
0000000 9гоир соттіО000000 


UUUInnoDB1.200000000000000UInnoDPBO0000group согпти р 
UU000000UUU0000000UUUUUreplicationUUUUUUUUUU0UUUUUU00 
0000000000000 


пи Ч! 
00000000000 


100000001ппорво00000ргераге000 
20Му5 9410000000000 

ЗДіппо 0 ВОООДООО00000000000 
ап Ши 
БОПО упс ДОООООООДО00000000 


000020000000000000000000000000З00000000000000000000 
ОДОр0000000бе6упс0000000000000000000200б5упс000 

sync Біпіод ПЗЦШ Уулс 000 

innodb flush log at їгх сотті О000000000007- 18000 


Session Server Binary Log Engine 
COMMIT 


prepare 





П 7-18 Ш ПИГ ппорва Пи 


ПОООМУЗОЕПОПОВОООВООО0О mne D BETTIBUTHIDUDUDUM y SQUDTE] 
ПИГ ргераге commit mutexU0000000000000000300000ab 
ОООД000000000600000000009гоир cemmiit ПОП 


ообобоббобмузо 2ооообобобобоборОтпооворбдоабобоводо 
ОООО000000000000000хігабаскироОбіббаскирробороб0О 
герїїсанцо 0407-1900 


ТІ D D Binary Los InnoDB 
Prepare 


Prepare 


њен | 


Write @ 200 












— ник шини тэсэн kabi а 
| | | Commit | 
Commit 

й а рағы шин! 


Commit x 


П 7-19 InnoDBUUUUUUUU00000My>QLUUUU0000000D0 


UU00000UUUUU00000UUUUUUreplicationUUUTIUUUUU0U000UUU 
InnopDBUUUU000000T30000000UUUUUU000000000UUUUU 


prepare commit mutexUUU0U00U00000000000group commitDD 
000007-20000 


Т Т} 1 Binary Log InnoDB 


Prepare 


Го tt 


Prepare 


Write (0 300 


Commit 


Write @ 200 


EMEN 


П 7-20 Ш  ргераге commit тиїехЦПП!ппоОВЦПППППППППП 
MysQLUUUUUUUUUUUUUUUUD 


0000000201000Му50:00000000Ғасероок музо ПОП 
Регсопа ППППППООПООООМ ата ВОППОПОООКя$ ап Nielsen] 
0000“ pa обобобрбобббобмузо е 2оаоободобойбагоир 
commitDUInnoDBUOUUDUU00Ugroup согага ШЇЇ 
prepare commit mutexUUUU00U00U000000MySQL 5.6000000 
UUUUUUUUUUBinary Log Group Сотт ВССЇ 


MySQL 5.6 ВИССПОДОДООД0000000000000000007-21000 


: 
: 
0 
9 





П 7-21 MySQL 5.6 ВОССОООПО 


UMySQLOODODOO00000000000000000000000000000000leader000 
Про оПомег еаде follower I ВСС 1 ШШ  Ш Ш ЇЇ 


DFlushUUUUU000000000000000 


口 2>yncUUUUUUUUUUUUUUUUUU0000000000000000fsyncUUUUUUD 
ООПООПОБОБОВЕССО 


QCommitgOgleadergO000000000000000InnoDBOD0000000 
group commitlUUUUUUUUUUprepare_commit_ таёехДДогочр 
сотта ШЇЇ 


О00000000СоттіОООО00000000Е!чѕћ0000009гоир commit 
ПООПОППегоцр согат КПОПОПООООООООООБОБОБОВОБОВОБОВОО 
О00000000000000000000000009гоор сот ті 00000000000 
0000000 


UUbinlog max flush queue герой чзапоааоаарабододо 
000000000000000000000$уп<0000000000000000000000 
group commit О0000000000000000000000000000000000000 
ПО00000000000МУЅОШТОО00000000000010000000000000000 
0000000000 


7.3 П00000 


ОМУЅОЦОПО000000000000000ачѓо commit 000005010000 
ОО00СОММІТОООО0000000000000000ВЕСІМЦ5ТААТ 
ТВАМ5АСТІОМПДОДОДО5ЕТ АОТОСОММІТ-ОПППППИПППППППП 
ОО0000000000000000000ВАПООО0000000000000000501000 
ООО000000000000000000МуЅ5ОЦО0000000000000000000000 
ШИГ 


LISTART ТКАМБАСПОМЈВЕВМООООООООООО 


DCOMMITOUOUUUUUOUUUUUUUUUUUUCOMMITOOUUUUUUUODUU 
COMMIT WORKUUUUUUUUUUUUUCOMMITUUUUUUUUUUUUUUUUUU 
UUUUUUUUU 


DROLLBACK0OUUUUUUUUUUUUUUUUUUROLLBACKOUUUUUUUDUDU 
ROLLBACK УМ/ОВКООДООООПОДОООООООД00О00000000000000000 
0000 


LISAVEPOINT ідепіїћег:ЅАМЕРОІМТЦО00000000000000000000 
ПОЗАМЕРОІМТ | 


LIRELEASE SAVEPOINT ідаепіїћего0000000000000000000000 
00000000000 


ОКОП ВАСК TO[SAVEPOINT ]identifier[ ООООО5АМЕРОМТЦОООО 
ОДООО000000000000000000000000000000000000РФАТЕДООО 
ООООБАМЕРОМТ ОООООПОРЕСЕ ТЕППОПОООРЕ СЕ ТЕРООООО0ОООО 

UUUUUUUUUU000UUUUUUROLLBACK ТО 5АМЕРОІМ'ТОООО000000 
ПООЗАМЕРОИМТОППВЕСЕТЕППОВООВОВУРОАТЕ 000000000 


OSET ТВАМБАСТІОМОДОДОООООДООД0000іппо б ВООООО00000 
ПДОДОВЕАО UNCOMMITTED[JREAD СОММІТТЕОПВЕРЕАТАВІЕ 
READ[]SERIALIZABLET[] 


START TRAN>ACTIONUBECINUUUUUUMy>QLUUUUUUUUUUUUUDUD 
UUUUUUUUMy>QLUUU00UUUUUUUBECINUUUBECIN.…ENDUUUUUUU 
ООООООБТАКТ ТААМЅАСТІОМЦОП0000000 


СОММІТОСОММІТ WORKUUUUUUUUUUUUUUUUUUUUUUUU 
COMMIT WORKDOO0000000000CHAINDORELEASEDOD00CHAIN 


ШИГ 


0000000Осогиріебіоп “уреП По ГСН II! 
ПСОММІТПСОММІТ МОВК LULU Icomplietion турег Ш1 
ПІСОММІТ МУОВКПЦПСОММІТ AND СНАМПООООООООООООООО 


UUUUUUU 


mysqlCREATE TABLE t(a INT, PRIMARY KEY(a))ENGINE-INNODB; 
Query OK,0 rows affected(0.00 sec) 


mysqlSELECT@@autocommit\G; 


mysqlSET@@completion_type=1; 


Query ОК,0 rows affected(0.00 sec 


туза ВЕСТМ; 


Query ОК,0 rows affected(0.00 sec 


mysql[INSERT INTO t SELECT 1; 


Query ОК,1 row affected(0.00 sec) 


Records:1 Duplicates:0 Warnings:0 


туза ШСОММТТ WORK; 


Query ОК,0 rows affected(0.01 sec 


ту541(11М5ЕВТ INTO t SELECT 2; 


Query ОК,1 row affected(0.00 sec) 


Records:1 Duplicates:0 Warnings:0 


mysql[INSERT INTO t SELECT 2; 


ERROR 1062(23000):Duplicate entry'2'for key'PRIMARY' 
mysql[]ROLLBACK ; 

Query OK,0 rows affected(0.00 sec) 
#0000000010000000020000 


mysql[JSELECT*FROM t\G; 


0000000000согпріебіоп Туре 1ОПООПОСОММП У/ОВКОДО100 
О0000000020000000ВЕСІМПО05ТААТ ТВАМ5АСТІОМОДООО0000 
UUUUUUUUUUU0U0UUU20U0UU000UUUUROLLBACKDOUUUUUUUUIUOD0 
ПОО2ПОПОПОООПсотр!еноп typenirnrcoMMIT У/ОВК III 
UUUUUUUIN>ERT INTO Е SELECT 200000000000000000200000 


ШИШ О 


ППсотріейоп фуре 2 ПОСОММІТ МОККО ПСОММП AND 
КЕГЕАЅЕПОПОО00000000000000000 


mysql[JSET@@completion_ type-2; 


Query ОК, Ө rows affected(0.00 sec 


туза ВЕСТМ; 


Query ОК,0 rows affected(0.00 sec 


mysql[INSERT INTO t SELECT 3; 


Query ОК,1 row affected(0.00 sec) 


Records:1 Duplicates:0 Warnings:0 


mysql[jJCOMMIT WORK; 


Query ОК,0 rows affected(0.01 sec 


mysql[]SELECTGGversionNG; 


ERROR 2006(HY000):MySQL server has gone away 


No connection.Trying to reconnect... 


О000000000000000сотріІебіоп_ёіуре0002008СОММІТ У/ОВКОД 
ОООООО$ЕЕЕСТ@@\Уегчоп ЕВВОВ 2006[]HYOO0[]]MySQL 


server has gone awayUUUUUUU0U0000000000000000COMMIT 
WORKIII IILI III 


ROLLBACK[]ROLLBACK WORK[]COMMIT[JCOMMIT УУОККТППП 
UUUUUUUUUUU 


БАМЕРОШМТООООООООООООПОКОЦВВАСК TO SAVEPOINT [ELLE 
ПИН IL 


mysql[JBEGIN; 
Query ОК,0 rows affected(0.00 sec) 
mysql[JROLLBACK ТО SAVEPOINT t1; 


ERROR 1305(42000):SAVEPOINT tl does not exist 


'ппоО ЕЕЕЕВЕЕНЕЕЕНЕЕЕЕЕЕЕЕНЕЕЕЕЕНЕЕЕЕЕЕЕНЕЕНЕЕНЕЕЕЕЕ 
ӨГ IEEE EIDTEIETLILTLI 
1 
1 


mysql[JCREATE TABLE t(a INT, PRIMARY KEY(a))ENGINE-INNODB; 
Query OK,0 rows affected(0.00 sec) 

mysql[]BEGIN; 

Query OK,0 rows affected(0.00 sec) 


mysql[INSERT INTO t SELECT 1; 


Query 0К,1 гом affected(0.00 вес) 

Records:1 Duplicates:0 Warnings:0 

ту541(11М5ЕВТ INTO t SELECT 1; 

ERROR 1062(23000):Duplicate ептгу! 1" for key'PRIMARY' 
mysql[JSELECT*FROM т\б; 

жжжжжжжжжжжжжжжжжжж ЖЕ] гоужжжжжжж жжжжжжжжжжжжжжжжжжж ж 
а:1 


1 row in set(0.00 sec) 


О0000000000100000000000010620000000000000000000000 
UUUUUUUUUUUCOMMITUROLLBACKUUU 


ПППППППППКОЦВАСК TO ЗАУЕРО МТ Ц ВОШВАСК  П J IL! 


О0000000000000000КОЦВАСК ТО 5АМЕРОІМТТООДОО000000 
СОММПТ БОШВАСК ЇЇ 


туза ШСКЕАТЕ TABLE t(a INT, PRIMARY KEY(a))ENGINE-INNODB; 
Query OK,0 rows affected(0.00 sec) 
туза ВЕСТМ; 

Query ОК,0 rows affected(0.00 sec) 
mysql[INSERT INTO t SELECT 1; 
Query ОК,1 row affected(0.00 sec) 
Records:1 Duplicates:0 Warnings:0 
туза Ш5АМЕРОТМТ t1; 

Query ОК,0 rows affected(0.00 sec) 
mysql[INSERT INTO t SELECT 2; 
Query ОК,1 row affected(0.00 sec) 
Records:1 Duplicates:0 Warnings:0 
туза Ш5АМЕРОТМТ t2; 

Query ОК,0 rows affected(0.00 sec) 


mysql[]RELEASE SAVEPOINT 11; 


Query ОК,0 rows affected(0.00 sec) 

mysql[INSERT INTO t SELECT 2; 

ERROR 1062(23000):Duplicate entry'2'for key'PRIMARY' 
mysql[ROLLBACK TO SAVEPOINT t2; 

Query 0K,0 rows affected(0.00 sec) 


mysql[]JSELECT*FROM t; 


2 rows in set(0.00 sec) 
mysql[]ROLLBACK ; 

Query ОК,0 rows affected(0.00 sec) 
mysql[]JSELECT*FROM t; 


Empty set(0.00 sec) 


ООСО00000000000000000000000КОЦВАСК ТО SAVEPOINT 12 
О0000000062П0000000000000000&8ОШ.ВАСКОП000000000000 
ПППППКОЦВАСК ТО БАМЕРОМТОДОООООООООО 


7.4 0000059410 
оорозошооооооопооооооооооопооооооооооосоммптроо 


LIDDLQQUALTER DATABASE...UPGRADE DATA DIRECTORY 
МАМЕПАІТЕЕ ЕМЕМТ ЈАШЕ PROCEDURE[JALTER ТАВЕЕП 
ALTER VIEWUCREATE ОАТАВА5ЕПСВЕАТЕ ЕМЕМТЈСКЕАТЕ 
INDEX[JCREATE PROCEDURE[]CREATE TABLE[JCREATE 
TRIGGER[]CREATE VIEW[JDROP DATABASE[]JDROP EVEN TD 
DROP INDEX[JDROP PROCEDURE[JDROP TABLE[JDROP 
TRIGGER[]DROP VIEW[JRENAME ТАВЕЕПТВУМСАТЕ TABLE[] 


UUUOUUUUUMysQLUUUUUUCREATE USERT]IDROP USER[]JGRANTT] 
RENAME О5ЕВЦВЕУОКЕЦ5ЕТ PASSWORDT[] 


LIL LIL ANALYZE TABLE[JCACHE ІМОЕХОСНЕСК TABLE[JLOAD 
INDEX INTO CACHE[JOPTIMIZE TABLE[JREPAIR TABLE[] 


ПП DO00Microsoft SQL serverUUU000000000000000DPDPLUU0DD 
UUUUUU0UMicrosoft SQL serverUUUUUUUUDDLDUDUOUDUUDUDUUD 
іппо08000000Огасіерр0000000 


UUUUUUUUUTRUNCATE TABLEUUUDDPLUUUUUUUUUUUUDPELETEUU 
О0000000000000000000Місгоѕоќ SQL зегмег ОДО00000 


mysql[]JSELECT*FRM #16; 


2 rows іп set(0.00 sec) 
mysql[JBEGIN; 


Query ОК,0 rows affected(0.01 sec) 


mySql[]TRUNCATE TABLE t; 


Query OK,0 rows affected(0.00 sec) 


mysql[]ROLLBACK ; 


Query ОК,0 rows affected(0.00 sec) 


mysql[]JSELECT*FROM t; 


Empty set(0.00 sec) 


7.5 000000000 


ПппорВППП ППП 0 ne 9В00000000000000 


UQuestion Per БесопаПОРЗДДООО0О0000000000000 
[Transaction Per Second[ITPS[][] 


ППТРӘППсот соттіё+ com rollback[]/timert]rI ot bl 


UOOU00UU00000U00U0000000U00U0000000U00autocommit=1D00 
о0000сот сотті сот го!раск ПШШ 


mysql[]SHOW GLOBAL STATUS LIKE'com_commit'\G; 
жжжжжжжжжжжжжжжжжжж ЖЖЖЖЖЖЖЖ] , гоужжжжжжж жжжжжжжжжжжжжжжжжжж ж 
Variable пате: Сот commit 

Value:5 

1 row in set(0.00 sec) 

mysqlINSERT INTO t SELECT 3; 

Query 0К,1 row affected(0.00 sec) 

Records:1 Duplicates:0 Warnings:0 


mysql[JSELECT*FROM t\G; 


жжжжжжжжжжжжжжжжжжж ЖЖЖЖЖЖЖЖ] , гоужжжжжжж жжжжжжжжжжжжжжжжжжж ж 
а:1 
жжжжжжжжжжжжжжжжжжж жжжжжжжж?, гоужжжжжжж жжжжжжжжжжжжжжжжжжж ж 
а:2 
жжжжжжжжжжжжжжжжжжж жжжжжжжжЗ, гоужжжжжжж жжжжжжжжжжжжжжжжжжж ж 
а:3 


3 rows in set(0.00 sec) 


mysql[]SHOW GLOBAL STATUS LIKE'com_commit'\G; 


жжжжжжжжжжжжжжжжжжж ЖЖЖЖЖЖЖЖ] , гоужжжжжжж жжжжжжжжжжжжжжжжжжж ж 


Variable пате: Сот commit 


Value:5 


1 row іп set(0.00 sec) 


Му5ОЕППППОООООО Ват ег сотті Папа ег го ас пп 
ПОООДДД00000000000Музої. 5.120000000000іппо080000000 
ОДОД0000000001ппобВ Plugin ОДОДОО000007"007"00000000000 
ОДОД0000000000000000000000000000000с0па commit] 

com гоПоаскО000000000000000000000 


7.6 ПО00000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
ОДООД0000000000000000000000000000000015ОДАМІ5 500 
UUU000000000000000000000000000000UOracleUUUUUDUU 
READ UNCOMMITTED[JREPEATABLE КЕАрЦОПООООО 
2QLUUUUUUUUUUUUU 

ОВЕАО UNCOMMITTED 

LIREAD COMMITTED 


ОВЕРЕАТАВІЕ READ 





LISERIALIZABLE 


READ UNCOMMITTEDII Ш ОО browse ассеѕ$ 0000000000 
READ СОММГТТЕР ОО Осчгзог stability[]|]]|REPEATABLE 
ВЕАРП2.9999“П ШИШ ШЦГ ЦЭЕМАШЛАВГЕ ИЛ 31 IU] 
5ОЩ 50121101 110100100100100115ЕВ!АШ2ЛАВГЕГ 


InnoDBOUUUUUUUUUUUUUUREPEATABLE БЕАР ПИ ПЭОН 0000 
1ПпоОВОПОПОВЕРЕАТАВЕЕ ВЕАОДДДООДОДОДМехі-Кеу Госкоб 
UUUUUUU0000000000UUUUUUUMicrosoft SQL 5егуег ОДО00000 
UUUUInnoDBUUUUUUUUREPEATABLE КЕАОПО000000000000000 
UUUUUUUUUU>QLUUU>ERIALIZABLEUUUDUU 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
READ СОММПТЕОЦ 


D000000000000SERIALIZABLEDODD000000000000Dim Gray 
[Transaction Ргосе55і п9Д ПООПО0Д0000000000000 
бЕВГАШ7АВТЕП ПО ПО по ОВОППООООВЕРЕАТАВЕЕ ВЕАОП 
ООООООООООООООБОООООБОПОБОВЕАО СОММІТТЕОДОДОООООП 
0000000000000 


Оіппо б ВОООООООООООООО0000000000000000000 


SET[GLOBAL|SESSION]TRANSACTION ISOLATION LEVEL 
t 

READ UNCOMMITTED 

IREAD COMMITTED 

IREPEATABLE READ 

| SERIALIZABLE 


} 


UUUUMy>QLUUUUUUU000UUUU0UUUUUU000UUMy>QLUUUUUDUU 
[mysqld ] 0000000 


[mysqld] 


transaction-isolation-READ-COMMITTED 


обобобоббббобобррро 


mysqlSELECT@@tx_isolation\G; 
жжжжжжжжжжжжжжжжжжж ЖЖЖЖЖЖЖЖ] , гоужжжжжжж жжжжжжжжжжжжжжжжжжж ж 
@@tx isolation:REPEATABLE-READ 


1 row in set(0.01 sec) 


UUUUUUUUUUUUUUUUU 


mysqlSELECT@@global.tx_isolation\G; 
жжжжжжжжжжжжжжжжжжж ЖЖЖЖЖЖЖЖ] , гоужжжжжжж жжжжжжжжжжжжжжжжжжж ж 
@@global.tx isolation:REPEATABLE-READ 


1 row in set(0.00 sec) 


U>ERIALIABLEUUUUUUUUInnoDPBUUUUUUUU>ELECTUUUUUUU 
LOCK IN SHARE МОРЕППОО0000000000000000000000000000 
О0000000000000000000000000005ЕКІАШ2АВГЕПП00000000 
000000меїі-боглпеддр0006мо-рпгазед ПООО000000000000 


ОШопоОВОПОПОКЕРЕАТАВЕЕ ВЕАРФДООДОО000003"О0000000000 
UUUUUUU>ERIALIABLEDUUUUUU>ERIALIABLEUUUUUUUUUUD 
Глпоб ВОПОООБООВОО 


ПКЕАр СОММІП'ТЕОДООДОООООООООО0000000000000009ар 
lockUInnoDBUUUUUUUUgap Іоско00000000000000000000000 
UUUUUUMy>QL 5.1 READ СОММГТТЕР ИШ IL 
replication0000000000ROWUDUUUUUUUUUUUUUUUUUS ТАТЕМЕМТ 
00000000000 


mysql[JCREATE TABLE a( 

-Db INT, PRIMARY KEY(b) 

-П) ENGINE=INNODB; 

Query ОК,0 rows affected(0.01 sec) 
mysqlSET@@tx_isolation='READ-COMMITTED' ; 
Query ОК,0 rows affected(0.00 sec) 


mysqlSELECT@@tx_isolation\G; 


@@tx_isolation:REPEATABLE - READ 

1 row in set(0.00 sec) 
mysql[JBEGIN; 

Query OK,0 rows affected(0.00 sec) 
mysql[INSERT INTO a SELECT 1; 


ERROR 1598(HY000):Binary logging not possible.Message:Transaction level'READ-COMMITTED'in InnoDB is not safe for binlog 
TEM š 


[]MySQL Э.ОШПШ ИШ БВОМППППППП ППППППП 
innodb locks unsafe for БиЧод ПА ПОПООПООПЗТАТЕМЕМТЕ 


ПОВЕАВ СОММІТТЕОДОДОДООП 


mysql[]SELCTGGversionNG 

жжжжжжжжжжжжжжжжжжжжжжжжжжж;, рружжжжжжжжжжжжжжжжжжжжжжжжжжж 
@@version:5.0.77-log 

1 row in set(0.00 sec) 

mysql[]jSHOW VARIABLES LIKE'innodb locks unsafe for binlog'NG; 
жжжжжжжжжжжжжжжжжжжжжжжжжжж;, роужжжжжжжжжжжжжжжжжжжжжжжжжжж 
Variable name:innodb locks unsafe for binlog 

Value:ON 

1 row in set(0.00 sec) 

mysql[]SETGGtx isolation-'READ-COMMITTED'; 

Query OK,0 rows affected(0.00 sec) 

туза ВЕСТМ; 

Query ОК,0 rows affected(0.00 sec) 

ту541(11М5ЕВТ INTO a SELECT 1; 

Query OK,0 rows affected(0.00 sec) 

туза ШСОММТТ ; 

Query ОК,0 rows affected(0.00 5ес) 


mysql[]JSELECT*FROM ас; 


жжжжжжжжжжжжжжжжжжжжжжжжжжж;, рружжжжжжжжжжжжжжжжжжжжжжжжжжж 


жжжжжжжжжжжжжжжжжжжжжжжжжжж. рружжжжжжжжжжжжжжжжжжжжжжжжжжж 
b:2 
Жж ok ok ak k ak ak okokokeokokokekokokekeokokekolokokolok 3 |. рружжжжжжжжжжжжжжжжжжжжжжжжжжж 
b:4 
жжжжжжжжжжжжжжжжжжжжжжжжжжждД. рружжжжжжжжжжжжжжжжжжжжжжжжжжж 


b:5 


4 rows іп set(0.00 sec) 


UUUmasterUUUUUUAUUUUUUUUUUUUDD 


#Session А on master 

туза ВЕСТМ; 

Query ОК,0 rows affected(0.00 sec) 
mysql[DELETE FROM a WHERE 60=5; 


Query 0К,4 rows affected(0.01 sec) 


ППИПтавгег B Bm p pd EDO 


#Session B on master 

туза ВЕСТМ; 

Query ОК,0 rows affected(0.00 sec) 
mysql[INSERT INTO a SELECT 3; 
Query OK,0 rows affected(0.01 sec) 
mysq1l[]COMMIT; 


Query ОК,0 rows affected(0.00 sec) 


ПППАППП Па III! 


#Session А оп master 

mysql[]COMMIT; 

Query OK,0 rows affected(0.00 sec) 
mysql[]SELECT*FROM a\G; 


ЖЕНЕ], гружжжжжжжжжжжжжжжжжжжжжжжжжжж 


b:3 


ОО0з!амецрооооооо 


#Slave 
mysql[]SELECT*FROM a; 


Empty set(0.00 sec) 


1 


DUREAD COMMITTEDUUUUUUUUUUUUUUgap Іоск000000000000 
BOUUUUUU002>000UUUU00DU 


D>TIATEMENTIOUUUUUmasterUUUU>QLUUUUUUmasterUUUUUUUU 
ООПООООПОО5ТАТЕ МЕМТОООООБОББОБОБОБОБООВООВОО 


ОДООД000000000000000000000000000000000БЕА20 
ВЕРЕАТАВ І ЕООДОООО00000000000000000000плазвіегО51амер) 
ШИШ 


[IMySQL 5Л1 ШИШ ЦПВОМППП ШИ IILI III 
ПОООДДОВЕАО COMMITTEDUUUUUUUUUUUUUUREAD 
COMMITITEDUUUUUUUUUUUUUUUU0U0U00UUUUUROWUUUUUUUUUU0U 
ПО0О0000000050:1000000000000000000000000000000 
Іћпорва0000000нНеіккіТиигіо0 
http:|bugs.mysql.com/bug.php?id=33210000000000ROW00 
0000000 


7.7 ПО 


7.7.1. МуБОШ ПИ 


InnoDBUUUUUUUUXADUUUUUUUUUxAUUUUUUUUUUUUUUUUUUUUUUDU 
ОООООООПООО гапвасиопа! resourcesDDO00000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUD 
UUUU0000UACIDUUUUUUUUUU0UU0UUUUUUUUInnoDBOUUUUUUUUUOD 
ПОООБЕВЈАШХАВ| ЕП 


ХАОДООООДОДООООО000Д000000000Му5010000000000Огасіе 00 
ПО00000000000501 бегуег ПП ППОПОВОВОВОООООСООООХАЙОВ 
UO0UU00U00U0000000000000DavidU0000010 0090000000 
Мапай Ш 


#Вапкабћапаћа 
UPDATE ассоип t SET топеу=топеу- 10000 WHERE user='David'; 
#Bank@Beijing 


UPDATE accoun t SET money=money+10000 WHERE user='Mariah'; 


пи! 
О00000000000000000раміарбо000000Магіаһр00000000раміар 
0000000Магіа вр00000 


xAUUUUUUUUUUUUUUResource Мападег ЮДО000000 
[Transaction Мападе ПППППОООПАррИсайоп РгодгатП ППП 


CHILI 
ШИН 
абобобабобоббодобборободо 





UMy>QLUUUUU0000000000000My>QLUU0U000000UUMy>QLUUU 
0000007-2200000000000000 








Application Program (Ap) 


INSERLUPDTE, 
DELETE, 
SELECT 


Transaction Manager 
Resource Manager 


Two-Phase Commit 


П 7-22 0000000 


UUU0000000000Utwo-phase commitUUUUUUUUU0000000000000 
ОО0000РКЕРАКЕПООО0О000000000000000000000000000000000 
кон ВАСКППСОММІТПООО00000000000000000000000000000 


UUUUUUUUUUUUUUUUUUUUUPREPAREUUUUUUUU0U0U0U0U0U0U00000U0 
СОММЇТППВОШВАСКППП 


МУБОЦПППХАПППӘОЦТГГП 


XA{START | BEGIN}xid [ JOIN | RESUME] 
XA END xid [SUSPEND [FOR MIGRATE]] 
XA PREPARE xid 

XA COMMIT xid [ONE PHASE] 

XA ROLLBACK xid 


XA RECOVER 


ПППППППХАП ПИ 


mysql[JXA ЗТАКТ а"; 

Query 0К,0 rows affected(0.00 sec) 
mysql[NSERT INTO z SELECT 11; 
Query OK,1 row affected(0.00 sec) 
Records:1 Duplicates:0 Warnings:0 
пузаіДХА ЕМО а"; 

Query OK,0 rows affected(0.00 sec) 
mysql[JXA PREPARE'a'; 

Query ОК,0 rows affected(0.05 sec) 
туза ХА RECOVER\G; 
жжжжжжжжжжжжжжжжжжжжжжжжжжжу ç гоужжжжжжжжжжжжжжжжжжжжжжжжжжж 
formatID:1 

gtrid length:1 

рача! length:0 

data:a 


1 row in set(0.00 sec) 


пузаіДХА COMMIT "а"; 


Query ОК,0 rows affected(0.05 sec) 


[000000000000000000000000000Му$591700000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUavaUTAUava 
Transaction APIUDUDUUUUUUMyS2QLUUUUUUU00UUUUUU00UUUU000D 
APFIUOUUU00000000000UTAUUUMy>QLUUUUUUUUU000000000000 
Пи 


import com.mysql.jdbc.jdbc2.optional.MysqlXADataSource; 
import java.sql.*; 


class MyXid implements Xid 


public int formatId; 
public byte gtrid[]; 
public byte bqual[]; 


public MyXid(){ 


public MyXid(int formatId,byte gtrid[],byte bqual[]) 
{ 

this. formatId=formatId; 

this.gtrid=gtrid; 

this. bqual=bqual; 

} 


public int getFormatId() 


return formatId; 


public byte[]getBranchQualifier() 


return bqual; 


public byte[]getGlobalTransactionId() 


return gtrid; 


public class ха детој 


public static MysqlXADataSource GetDataSource( 


String connString, 


String user, 


String passwd) { 


try{ 


MysqlXADataSource ds=new MysqlXADataSource() ; 


ds.setUrl(connString) ; 


ds.setUser(user); 


ds.setPassword(passwd) ; 


return ds; 


catch(Exception e){ 


System.out.println(e.toString()); 


return null; 


public static void main(String[]args){ 


String connStringl-"jdbc:mysql://192.168.24.43:3306/bank shanghai"; 


String connString2="jdbc:mysql://192.168.24.166:3306/bank_ 


beijing"; 


try{ 


MysqlXADataSource dsl= 


GetDataSource(connStringl, "peter" ,"12345"); 


MysqlXADataSource ds2= 


GetDataSource(connString2,"david","12345"); 


XAConnection хаСопп1=451. де  ХАСоппесттоп(); 


XAResource xaResl-xaConnl.getXAResource(); 


Connection connl-xaConnl.getConnection(); 


Statement stmtl-connl.createStatement(); 


XAConnection xaConn2-2ds2.getXAConnection(); 


XAResource xaRes2-xaConn2.getXAResource() ; 


Connection conn2=xaConn2.getConnection(); 


Statement stmt2-conn2.createStatement(); 


Хід х191=пем MyXid( 


100, 


new byte[](0x01), 


new byte[]{0x02}); 


Хід xid2=new MyXid( 


100, 


new byte[](0x11), 


new byte[]{0x12}); 


try{ 


xaResl.start(xidl,XAResource.TMNOFLAGS) ; 


stmtl.execute(" 


UPDATE account SET топеу-топеу-10000 


WHERE user='david'" 


); 


xaResl.end(xid1,XAResource. TMSUCCESS) ; 


xaRes2.start(xid2,XAResource.TMNOFLAGS) ; 


stmt2.execute(" 


UPDATE account SET money=money+10000 
WHERE user='mariah'" 

); 
xaRes2.end(xid2,XAResource.TMSUCCESS) ; 
int ret2-xaRes2.prepare(xid2); 

int retl-xaRes1.prepare(xidl) 
if(retl--XAResource.XA OK 
00ге*2==ХАВезоигсе .ХА_ОК) { 
хаВе51. соптії (хіа1, false); 


xaRes2.commit(xid2,false); 


}catch (Exception е) 4 


e.printStackTrace(); 


}catch (Exception е) 4 


System.out.println(e.toString()); 


ПОПтлподр support хай ОПОПОПОХАПООООПОППОМОО 


mysql[JSHOW VARIABLES LIKE'innodb support ха"Х6; 


жжжжжжжжжжжжжжжжжжжжжжжжжжж;, гоужжжжжжжжжжжжжжжжжжжжжжжжжжж 
Variable папе: 1 ппойЬ support ха 
Value: ОМ 


1 row іп 5е1(0.01 sec) 


7.7.2 ППХАПП 


UUUU0U0U0U000000000000000My>QLUU000000My>QLUUUUUUUUUU 
ООДОО00О000000000000000000000000000000000ХА«С00 


ПППППППХАП ПИ ОМ ОО ппо D ВОДООООООДОООООДОО00000000 
ОДО0006іпіод робОООО00000000000001ппобВоророродобобоб 
ОООО0000000000000000000000000000000000000000ппорвр 
О000000000005амер00000таѕёегу0000000000000000000000 
0000007-23000 


— 


(3) 
innodb write 
redo log 





П 7-23 ШШШгерїїсацопПи I 


007-230000000%0@®0000®00Му59Н70000000000000000000 
ОООООООПОПОМу5О ЕО 6 ю9 по ВООООООПОХАВОВОБОВО 
ООіп по ОВОПОПОПОПОРКЕРАКЕДОПООООхюОООПОООВОООПООБОО 


U7-240000UUInnoDBUUUU000UMy>QLUUUUUUUUUMy>QLUUUUUU 
UUUUUUUUUXIDUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


Master 事 务 提交 
(D 


innodb 
prepare 


relay log 


write binlog 


innodb write 
redo log 


П 7-24 МУБОСОДООДООХАДОДОДОДООО 





7.8 ПШПШ 


7.8.1 [DID 
DO00000000000000000000000000000000000 


CREATE PROCEDURE loadl(count INT UNSIGNED) 
BEGIN 

DECLARE s INT UNSIGNED DEFAULT 1; 

DECLARE c CHAR(80)DEFAULT REPEAT('a',80); 
WHILE 5Песойпі DO 

INSERT INTO t1 SELECT NULL,c; 

COMMIT; 

SET s=s+1; 

END WHILE; 


END; 


UUUUUUUUUUUUUUUUUUUCOMMITOUUUUUUInnoDBUUUUUUUUUU 
ОДООД0000000000СОММІТОДООООООО0О0000000000000000000 
00 


CREATE PROCEDURE load2(count INT UNSIGNED) 
BEGIN 

DECLARE s INT UNSIGNED DEFAULT 1; 

DECLARE c CHAR(80)DEFAULT REPEAT('a',80); 
WHILE s[]=count DO 

INSERT INTO t1 SELECT NULL,c; 

SET s=s+1; 


END WHILE; 


1 
10 ОО0ДОДОО000050000000000000005000000000000000000 
8 ШИ 0. 3000000000 
ОО000001МЅЕАТОПО000000 


CREATE PROCEDURE load3(count INT UNSIGNED) 


BEGIN 


DECLARE s INT UNSIGNED DEFAULT 1; 


DECLARE c CHAR(80)DEFAULT REPEAT('a' 


START TRANSACTION; 


WHILE 5Песойпі DO 


INSERT INTO t1 SELECT NULL,c; 


SET 5=5+1; 


END WHILE; 


COMMIT; 


END; 


,80); 


000300000000000 


туза ШСАЦ. Тоай1 (10000); 


Query ОК,0 rows affected(1 min 3.15 sec) 


mysql[]TRUNCATE TABLE 11; 


Query OK,0 rows affected(0.05 sec) 


mysql[]CALL load2 (10000) ; 


Query OK,1 row affected(1 min 1.69 sec) 


mysql[]TRUNCATE TABLE 11; 


Query ОК,0 rows affected(0.05 sec) 


mysql[]CALL 10ad3(10000); 


Query ОК,0 rows affected(0.63 sec) 


О00000000000'00000000000000000000000(оаа1оаа20000 
10 000000000000000000load3000000001000000000000 
Іоаа2000000000000000000оаазо00000 


mysql[JBEGIN; 

Query ОК,0 rows affected(0.00 sec) 
mysql[JCALL load2(10000); 

Query OK,1 row affected(0.56 sec) 
ту541ДСОММТТ, 


Query ОК,0 rows affected(0.03 sec) 


ОДООО0000000000000000000001/9 по вороррдоррроро000000 
ПИ 
О00000000000000гасіеро00000000чпаод005парѕћоќ Тоо 
ОтабОООДОМу 50 іппорво0000000000000000000000000000 
обобобдобобобобобобобоббобобобобово 


7.8.2 ПДОООО 


ОДООД00000000000000000 ВАСОООООДООООДООО000000000000 
О00000000000000000Муѕо:0000000000000ачѓосотті000 
UUUUUUUUUUUUUUUUUUUU 


mysql[]SET autocommit=0; 


Query OK,0 rows affected(0.00 sec) 


00000$ТААТ ТВАМ5АСТІОМПВЕСІМОПОООООООДООООД0О00000 
0U000000Ucompletion_type00000MyS>QLUUUU0UU>ET 
АОТОСОММІТ-ОППППППСОММИПКОЦВВАСКППИПППИППОЕТ 
АОТОСОММІТ-1ІП 


UUUUUUUUUUARFIUUUUUUUUUUMyY>QL C APIUUUUUUUUUUUUUD 
MySQL Python АРІППППППӘЕТ AUTOCOMMIT =0000000000000 


UUUUUUUUUU00U0UUUUUUUUUUUUMy>QLOARPIUDOODUU 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
1 
UUUUUUUUUUUUUU 


7.8.3 0000 


InnoDBUUUUUUUUUUUUHANDPLERUUUUUUUUUUUOUUUUUUUUUUUUU 
1 
00000000000 


CREATE PROCEDURE sp auto rollback demo() 

BEGIN 

DECLARE EXIT HANDLER FOR SQLEXCEPTION ROLLBACK; 
START TRANSACTION; 

INSERT INTO b SELECT 1; 

INSERT INTO b SELECT 2; 

INSERT INTO b SELECT 1; 

INSERT INTO b SELECT 3; 

COMMIT; 


END; 


0000•р аиїо rollback аептобуДДДОПехі ПОДНАМОГЕВОООЛО 
UUOUUUUUUUUUDU 


mysql[]SHOW CREATE TABLE b\G; 


Create Table:CREATE TABLE'b'( 
'a'int(11)NOT NULL DEFAULT'O', 
PRIMARY KEY('a') 

)ENGINE-InnoDB DEFAULT CHARSET-latinl 


1 row in set(0.00 sec) 


ОДООД0000200000000000000000000000000000000000000 


туба САН. sp auto rollback demo; 
Query ОК,0 rows affected(0.06 sec) 
mysql[]JSELECT*FROM b; 


Empty set(0.00 sec) 


О00000000000000000005р_аиѓо_гоПраск_детор0000000000 
О000000000000000000$р_аиќо_го!!раск_Яеторо0000000000 
обобобобоббобобово 


CREATE PROCEDURE sp auto rollback demo() 

BEGIN 

DECLARE EXIT HANDLER FOR SQLEXCEPTION BEGIN ROLLBACK; 5ЕГЕСТ-1; END; 
START TRANSACTION; 

INSERT INTO b SELECT 1; 

INSERT INTO b SELECT 2; 

INSERT INTO b SELECT 1; 

INSERT INTO b SELECT 3; 

COMMIT; 

SELECT 1; 


END; 


00000000000000- #0000000000000000 +000000000000000 


туза ШСАЦ. sp auto rollback demo()\G; 


1 row іп set(0.04 sec) 


mysql[]JSELECT*FROM b; 


Empty set(0.00 sec) 


1 
1 


D0000000000000000Microsoft SQL зегмег 000000000 
Microsoft SQL 5ёгуег ШШ  5ЕТ XABORT ОМШ ШИ 


[Microsoft SQL Ѕегуег00000000000000000000000000000 
UUUUUUU00Microsoft SQL ServertiniIMysQu Tnm n 


UUUUUUUUUUUUUUUUBECINUCOMMITUROLLBACKUUUUUUUUUUD 
ПООДОД000000000000000000000000000000РУСПОПОДОООДО00000 
ПОДОД5р гоїбаск аетоПШ 1 (50 rellback аетоП uu 
sp auto rollback demo QU00U0U00000000 


CREATE PROCEDURE sp_rollback_demo() 
BEGIN 

INSERT INTO b SELECT 1; 

INSERT INTO b SELECT 2; 

INSERT INTO b SELECT 1; 

INSERT INTO b SELECT 3; 


END; 


[Isp auto rollback депо  5р rellback депо ИШ 
ОророророрррдорроборбордоррдрдрроОвбезі demo. руДДО0000 


#!/usr/bin/env python 
#encoding=utf-8 


import MySQLdb 


conn= 


MySQLdb.connect(host="192.168.8.7",user="root",passwd="xx",db="test") 


cur.execute("SET autocommit=0") 
cur.execute("CALL sp rollback demo") 
cur.execute("COMMIT") 

except Exception,e: 
cur.execute("ROLLBACK" ) 


print e 


[ID itest дегло. рудОД00000 


[rootenineyou0-43[]£python test demo.py 
starting rollback 


(1062,"Duplicate entry'1'for key'PRIMARY'") 


10000000000000000000000000000000000000000 
10620000000000000Duplicate entry'1'for Кеу'РЕМАКУ'ПППП 


0000000000000000000000000000 


7.9 ПП 


UUU(Long-Lived Transactions)00000000000000U0UUUUUUUUUUU 
[00000000000000000000000000000000000000000100000 
ассоши ШИ TIL] 


UPDATE accoun t 


SET account_total=account_total+(1+interest_rate) 


ОДООД000000000000000000020000000004050000000000000 
ОДО00 ВАДОООООООООООО0ОД0ОО0ОД0ОАСТООПДООДООО0000000000 
ПИ 0 Л ШТ 
LIBDBIBBIDBBIBBIDBID BID BID ЦШЦ 
О00000000000000000(тіпі batch)0000000000000000000000 
обобобобобобоббббобобово 


1 
обобобобоббобобррро 


void ComputeInterest[]double interest_rate){ 

long last account done,max account no,log size; 

int batch size-100000; 

EXEC SQL SELECT COUNT(*)INTO log size FROM batchcontext; 
if(SQLCODE!-0||log 5іге--0)( 

EXEC SQL DROP TABLE IF EXISTS batchcontext; 


EXEC SQL CREATE TABLE batchcontext(last account done BIGINT); 


INSERT INTO batchcontext SELECT 0; 
} 
else{ 


EXEC SQL SELECT last_accoun t_no 


ІМТО Last_accoun t done 

FROM batchcontext; 

} 

EXEC SQL SELECT COUNT(*)INTO max accoun t no 
FROM accoun t LOCK IN SHARE MODE; 
WHILE(last accoun t no[Jmax accoun t по) { 

ЕХЕС SQL START ТКАМЅАСТІОМ; 

ЕХЕС SQL UPDATE accoun t 


SET account їоїаїзассойпі total*(l«-interest rate); 


BETWEEN last accoun t no 

AND last account no-«batch size; 

EXEC SQL UPDATE batchcontext 

SET last account done-last account done«batch size; 
EXEC SQL COMMIT WORK; 

last account done-last account допе+ратсп size; 

} 


} 


О0000000000100000000000000200000000000000000000000 
О00000000000000000000006аїсһсопёех000000000000000 
012000000000000000000000000000000000001500000000000 
UUUU000000000000000000000000UbatchcontextUUUUUUUUUDUU 
ОДООДОО000000000000000000000000000001000000000 
batchcontext ДОБО010040000Др00000000000000409260000 


О000000000000000Пассойпі)ООтах, account. по 00000000 
1 
00008 


7.10 DO 


UUUUUUUUUUInnoDBOUUUUUUUUUUU000UUUUUUUUUUU00UUUUUUD 
пи 0 


ПООСООАСІРПО00Аёотісієу(000) 0Сопѕіѕіепсу(000)0 
lsolation(Q00)0Durability (Q00)0O0000006000000000000000000 
ПОб00геаоПипаоро00000геаодоипаодо5000000000000000000 
О000000000000000іппорвроо00000000000000000ппорвр0р 
ОООООООООПОВЕРЕАТАВСЕ ВЕАОВО00050010000000000000 
|ппоОВОПООПВЕРЕАТАВЕЕ ВЕАРППППППППППЗ 2000000 


UUUUUUUUUU00>QLUUUUUUUU00UUUUUUUUUUUUU0UUUMyY>QLUUU 
ПО00000—=0000000000000000000000000000000000000000 
ДЭТАВТ ТКАМЅАСТІОМЦСОММІТЦКОШВАСКПО000000000000 
О00000000000000тпорвопо00000000000000000000000 
MySQL InnoDBII[ I III 


080 ШИГ 


ОДОО ВАОООООДООООДОООООО00О00000000000000000000000000 
КАТОПООП000000000000000000000000ВАОП00000000000000 
0000 


ОДО0000іппо о ВОДООООООООООМу50Є0000000000000 
туза!аитр баскирПгерИсаНопт ПОДОБОДОДОДОО000000000 
ООООООООБОБОхЕгарасир оо ММООООО00 ВАОООООООДОДОО0000 
обобобобоббобобррро 


8.1 ПШПШ 

15 CIO 
Оног ВаскирШ I] 

Осо!а Васкир ППП 





DWarm ВаскирП ППП 


Hot BackupUUUUUUUUUUUUUUU0U0000000000000000000D0D 
музо ИГ Отте BackupUUUUUUUCold Васкир ти 
ОДООД000000000000000000000000000000000000000Му 5010 
ОПОПОПО" те BackupUUUUUUUWarm BackupUUUUUUUUUUUUUU 
пи IL 


обобобоббббобоборро 
00000 
100000 


UMysQLUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
$ОШПППППППППППППППту5а!йитр[5$ЕГЕСТЖМЧТО OUTFILEDD 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUOUUDU 
ШЕНЕЕЕШЕ 


UUUU0000000000000000000000UUUUUUUUibbackupD 
хигараскироойаоободобойдоббабдободободободоббодободобо 
ШИ 


обобобобобоббббобобово 
00000 
00000 


00000 


1 
оодоббороМузд 2оабабдоббойдобаобабобобобабоворо 
Огеріау дДоД0000Ороїпі-іп-біппеДООО0О0МУЗ5ОО0О00 
UreplicationUUUUUUUUUUUUUUUUUUUUUUUUU0UUslave/standbyD0 
OUL 


ООМу5ОСДОООООО0О000000000000000000000000000000000 
ОДООД00000000000000000000000000100с8Д0000000000000 
О000000000000000056:100000000000000000000000000000 
ПО00000000-5МО000000000005№О0000000000000000000000 
О0000000000000хёгараскиро000000000 


0 П01011 
1 
ШИ 


UUIinnoDpBU0UUUUUUUUUUUMVCCUU000UUUUUUUUUUU0UUUUUUDD 
ООО000000000000000000000000000000000АЕРЕАТАВІЕ 
КЕАОЦОП0000000000000000000000000000000000000000000 
01000001 
1 


ОПтува!дипароОООПОООВБОООП--вта!е-1гапваспоп [ППП 
InnoDBUUUUUUUUUU0UUUUUUU0UUUUUUU000UUUUUU000U0UUUUUDO 
ПППППППППППППИплОорВПИПИПППППППП--сіпдіе-ігапзасбопППП 
UDDDmysqldumpDDDD0000000000000000000 


ПОООДООДДОДОбО0000000000000000000000000000000000000 
ПООООДДО0000000000000008А000000000024 x 7000000000000 
ППОАОПОатабазе Admin Опііпедо500000000рВАЦО0000000 
ПРУСоОППППП Мей ППППР/апдо ПОДО0000 ВАООООДОДО 
MySsQLUUUUUUUUUUU00UU0UUUUUUU00UUUUUUDBAUUUUUUUUUUDU 
ПООООООДДОД000000000000000000000000000000000000000 
ПОООДДО000000ВАГ 


1 BID 
000000000000020098000000000000000000000000000000000 
000000 


8.2 ПП 
UUInnoDBUUUUUUUUUUUUU0U000MysQLUU0UfrmD00000000U00UD 
UUU000*.ibdUUUUUUUUUUUUUUUUUMysQLUU000000mycnfOUD0 
ШИ 


ОДОО ВАООДОООДООООД0О000 ВАОДООООООООПОДОО0О000000000 
1 
ОДООД0000000000000000000000000000 ВАДОООООДООО0000000 
UUUUUUUUUUUUUUD 


1 
ШИ 0 


UUUUUUU 

ШЕНЕЕЕЕЕЕЕЕНЕЕЕЕЕ 
DOU0UUUUUU0UUUUUU0UMy>QLUUUUUOUDODU 
Ши 
DUUUU0UUU0UUUU>QLHUUUUUUUUUUUU 
UUUUUUU 


DInnoDBUDUU0UUUUUUUUUUUUUUUUU0U0000000000000000undo 
ШИГ! 


DUUUUUUUUUUUUUUUUUUUUMys>QLHUUUUUUUUUUUUUUUUUUUUD 
00 





9.3 [JHI 
8.3.1 mysqldump 


туѕаіаитр0000009ог ВоплапепкобддООООДСОДОДОДВачт р) 
ПОДОООО0000000000000МУу5ОЗ000000000МУЗОГООДОДОДОДО 
1 МусОШ ШТ Огас!еМсгобой: SQL бегуег 000 


тузаІЧчатрр 


shell[]nysqldump[arguments][]fle name 


[00000000000000000--а!-ЧакаБазе ППП 


shell[jmsqldump--all-databases[]dump.sql 


UUUU0000000000000--databases00: 


shell[jysqldump--databases 401 db2 db3[]dump.sql 


UUUUUtestUUUUUUUUUUUUUUUUUU 


[root@xen-server{]]#mysqldump--single-transaction Тез Тез? backup. sql 


0U000000UUUtestUUUU0000--single-transactionUUUDUUUUUUUODD 
000сеѕ баскир.ѕа0000000000000са 0000000000 


[root@xen-server[]]#cattest_backup.sql 


--MySQL dump 10.13 Distrib 5.5.1-m2, ог unknown-linux-gnu(x86 64) 


--Host:localhost Database:test 


--Table structure for table'a' 


DROP TABLE IF EXISTS'a'; 


/*140101 SETGsaved cs client=@@character set client*/; 


/*140101 SET character set client-utf8*/; 


CREATE TABLE'a'( 


'b'int(11)NOT NULL DEFAULT'O', 


PRIMARY KEY('b') 


)ENGINE-InnoDB DEFAULT CHARSET-latinl; 


/*140101 SET character set client-Qsaved cs client*/; 


--Dumping data for table'a' 


LOCK TABLES'a'WRITE; 


/*140000 ALTER TABLE'a'DISABLE KEYS*/; 


INSERT INTO'a'VALUES(1) , (2), (4), (5); 


/*140000 ALTER TABLE'a'ENABLE KEYS*/; 


UNLOCK TABLES; 


--Table structure for table'z' 


DROP TABLE IF EXISTS'z'; 


/*140101 SETGsaved cs client=@@character set client*/; 


/*140101 SET character set client-utf8*/; 


CREATE TABLE'z'( 


'a'int(11)DEFAULT NULL 
)ENGINE-InnoDB DEFAULT CHARSET-latinl; 


/*140101 SET character set client-Qsaved cs client*/; 
--Dumping data for table'z' 


LOCK TABLES'z'WRITE; 

/*140000 ALTER TABLE'z'DISABLE KEYS*/; 
INSERT INTO'z'VALUES(1) , (1); 

/*140000 ALTER TABLE'z'ENABLE KEYS*/; 
UNLOCK TABLES; 


--Dump completed on 2010-08-03 13:36:17 


00000000000000000000000000000$5910000000000000000 
ОДООД0Му SQ 0О000000000000000000000000000000000 
CREATE ТАВСЕПДОДООДІМ5ЕВТОЗОГОООО 


гпуѕаіаитр0000000000000туѕаіаитр--һеір000000000000 
О0500000000--1оск-ќабіеѕ00000-1000000000000000 


О--ѕіпоіе-єгапѕасіоп00000000005ТАВТ ТВАМ5АСТІОМОООО 
ПО00000000000000001ппорвро5550000000000000000000000 
UUUDDLUUUUUUUUUUUUUUUUDDLUUU 


0--оск-га 0] е5 )-ЇДОДООООДО00000000000000000Му15АМООДО 
ОО00000000000000000000000000000000ппорво0000000000 
0000--$іпоІіе-Ёгапѕасиоп000--10ск-ёабіеѕ[--ѕіпдіе- 
їгапѕасїоп000ехсічѕімеро0000000000000МУЅ$ОШОО0000 
Му! 5БАМООООООООП "по О ВОООБОООООБООПООБОП--оск-таб!ез 
DO0000000000000--lock-tablesDO00000000000000000000000 
DO0000000000000000000000000 


口 --lock-all-tablesU-x000000000000U0UUUUUUUUUUUUUUUUUDUDU-- 
Іоск-ќабіеѕ000000000000000 


|1--ааа-агор-даїарав5еї СВЕАТЕ РАТАВА5Е II 2 ВОР 
РАТАВА5Е ЦД ПОПППП--а!-дагабазез --датавазез I I JL JULI) 


ПОБООБООБООБООБОСВЕАТЕ DATABASETBDBUBUBBUBDUUUL 
00008 


[root@xen-server[]]#mysqldump- -single-transaction- -add-drop-database- -databases Тез Тез? backup. sql 
[root@xen-server[]]#cat test backup. sql 
--MySQL dump 10.13 Distrib 5.5.1-m2,for unknown-linux-gnu(x86 64) 


/*140000 DROP DATABASE IF EXISTS'test'*/; 
CREATE DATABASE/*!32312 IF NOT EXISTS*/'test'/*!40100 DEFAULT CHARACTER SET latinl*/; 
USE'test'; 


L]--master-data[ -уамей ГО 
герисапоп мамешп 000110 01СНАМСЕ МА5ТЕВ ILU) 


ма че 201СНАМСбЕ МАЅТЕАО0000501000000000маічеПр0 
ПППмашей 100000000000 


[root@xen-server{]]#mysqldump- -single-transaction--add-drop-database--master-data-1--databases test[Jtest backup.sql 
[root@xen-server]]]#cat test backup. sql 


--MySQL dump 10.13 Distrib 5.5.1-m2,for unknown-linux-gnu(x86 64) 


--Host:localhost Database:test 


--Server version 5.5.1-m2-log 


--Position to start replication or point-in-time recovery from 


CHANGE MASTER TO MASTER LOG FILE-'xen-server-bin.000006',MASTER LOG Р05-8095; 


OvalueQ]2Q0000000000 CHANGE МА5ТЕКООПОППО 


[root@xen-server{]]#mysqldump- -single-transaction--add-drop-database--master-data-2--databases test[Jtest backup.sql 
[root@xen-serverf]]#cat test backup. sql 


--MySQL dump 10.13 Distrib 5.5.1-m2,for unknown-linux-gnu(x86 64) 


--Host:localhost Database:test 


--Position to start replication or point-in-time recovery from 


(1--гаааГег-аата ПП-іоск-Ғамее ПДОДОДОЛО--5іпдїе- 
їгапѕасіопо0000000--Іоск-а!і-абіеѕ ПП 


Ц--ёует5(1-Е II IILI! 
口 --routinesU-RUUUUUUUUUUUU 


Г1--ігіддеге 000000 


D--hex-blobUUBINARYUVARBINARYUBLOGDBIDOOUOOOOOUDOD 
ООппузаї дипаРООООДОООО000О000000000000000000000000000 
ООО0000000000--пех-БІоб ПООООДОООО000000000 


[root@xen-server[]]#mysqldump--single-transaction--add-drop-database--master-data=2--no-autocommit--databases test3[] 
test3_backup.sql 
[root@xen-serverf]]#cat test3 backup.sql 


--MySQL dump 10.13 Distrib 5.5.1-m2,for unknown-linux-gnu(x86 64) 


--Host:localhost Database:test3 


LOCK TABLES'a'WRITE; 

/*140000 ALTER TABLE'a'DISABLE KEYS*/; 
setautocommit-0; 

INSERT INTO'a' VALUES (0x61000000000000000000) ; 
75140000 ALTER TABLE'a'ENABLE KEYS*/; 


UNLOCK TABLES; 


ПЇПППП  0х61000000000000000000ПГ ПИ I I 


L]--tab-path[]T ра  ОПООТАВОООООБОБОБООООтузейдигар 
ПОООСКЕАТЕ ТАВГЕДОПЕаб!е пате.за ООООООООО 

ІШІ name.txtQQ000UU--fields-terminated-by=...[]--fields- 
enclosed-byz ...[]--fields-optionally-enclosed-byz...[]--fields- 
ессареа-Бу-...П--Іпес-Еегтіпағеа-ру-... 000000000000000 
00 


[root@xen-server test]#mysqldump--single-transaction--add-drop-database--tab="/usr/local/mysql/data/test"test 


[root@xen-server test]#Ls-Lh 


total 244К 


-rw-rw----1 mysql mysql 8.4К Jul 21 16:02 а.Тгт 


-rw-rw----1 mysql mysql 96К Jul 22 17:18 а.104 


-rw-r--r--1 root root 1.3K Aug 3 15:36 а.541 


-rw-rw-rw-1 mysql mysql 8 Aug 3 15:36 a.txt 


-rw-rw----1 mysql mysql 65 Jul 17 15:54 db.opt 


-rw-rw----1 mysql mysql 8.4K Aug 2 17:22 z.frm 


-rw-rw----1 mysql mysql 96K Aug 2 17:22 z.ibd 


-rw-r--r--1 root root 1.3K Aug 3 15:36 2.541 


-rw-rw-rw-1 mysql mysql 4 Aug 3 15:36 z.txt 


--Server version 5.5.1-m2-log 


/*140101 SETQGOLD CHARACTER SET CLIENT-GGCHARACTER SET CLIENT*/; 


/*140101 SET@OLD CHARACTER SET RESULTS=@@CHARACTER SET RESULTS*/; 


/*140101 SETQGOLD COLLATION CONNECTION-GGCOLLATION CONNECTION*/; 


/*140101 SET NAMES utf8*/; 


/*140103 SET@OLD TIME ZONE=@@TIME ZONE*/; 


/*140103 SET TIME 20МЕ='+00:00'%/; 


/*140101 SET@OLD SQL MODE=@@SQL_MODE,SQL MODE-''*/; 


/*140111 SET@OLD SQL NOTES=@@SQL NOTES,SQL NOTES-0*/; 


--Table structure for table'a' 


DROP TABLE IF EXISTS'a'; 


/*140101 SET@saved_cs_client=@@character_set_client*/; 


/*140101 SET character set client-utf8*/; 


CREATE TABLE'a'( 


'b'int(11)NOT NULL DEFAULT'O', 


PRIMARY KEY('b') 


)ENGINE-InnoDB DEFAULT CHARSET-latinl; 

/*140101 SET character set client-Qsaved cs client*/; 

/*140103 SET TIME ZONE-QGOLD TIME ZONE*/; 

/*140101 SET SQL MODE-QOLD SQL MODE*/; 

/*140101 SET CHARACTER SET CLIENT-QGOLD CHARACTER SET CLIENT*/; 
/*140101 SET CHARACTER SET RESULTS=@0LD_ CHARACTER SET RESULTS*/; 
/*140101 SET COLLATION CONNECTION=@OLD COLLATION CONNECTION*/; 
/*140111 SET SQL NOTES-QGOLD SQL NOTES*/; 

--Dump completed on 2010-08-03 15:36:56 


[root@xen-server test]#cat a.txt 


ООПОПОБВАЦОО5ЕГЕСТ.. INTO ООТРІГЕОДООООДООД00000 
mysqldump0000000000000000000000000000000000000 


L]--where-'where condition'[]-w'where сопашоглы?кШ 1 ШГ 
орроровородбардорраоор0020 


[root@xen-server bin]£mysqldump--single-transaction--where-'b[j2'test аПа.541 
[root@xen-server bin]£cat а.541 


--MySQL dump 10.13 Distrib 5.5.1-m2,for unknown-linux-gnu(x86 64) 


--Host:localhost Database:test 


--Dumping data for table'a' 


- -WHERE : 602 


LOCK TABLES'a'WRITE; 


/*140000 ALTER TABLE'a'DISABLE KEYS*/; 


INSERT INTO'a'VALUES(4) , (5); 


/*140000 ALTER TABLE'a'ENABLE KEYS*/; 


UNLOCK TABLES; 


/*140103 SET TIME ZONE-GOLD TIME ZONE*/; 


8.3.2 SELECT...INTO OUTFILE 


2ELECT…INTIOUUUUUU0UUUUUUUUUUUUUUOUUUUUUUUDUU 
ЗЕЦЕСТ...ІМТОДООООЛ 


SELECT[column 1],[column 2]... 
INTO 

OUTFILE'file name' 

[ (FIELDS | COLUMNS} 

[TERMINATED BY'string'] 
[[OPTIONALLY]ENCLOSED BY'char'] 
[ESCAPED BY'char'] 

1 

[LINES 

[STARTING BY'string'] 
[TERMINATED BY'string'] 

] 


FROM TABLE WHERE...... 


OOFIELDS[TERMINATED ВҮ'ѕ#гіпо'10000000000 
[[OPTIONALLY]ENCLOSED ВУ'спаг 1000000000000Е$САРЕР 
ВУ'спаг |ДОДОООЇ З ТАВТІМО BY'string' ЈОПОООООООО 
TERMINATED BY'string'HO000000000O00000000FIELDSQOLINES[] 
UUUUUUUUUUUUDO 


FIELDS TERMINATED BY'Nt'ENCLOSED BY''ESCAPED BY'\\' 


LINES TERMINATED BY'\n'STARTING BY'' 


fle_namebU000000000000000000000mysql:mysqlUUUUMySQL 
Ши 


mysql[]select*into outfile'/root/a.txt'from а; 


ERROR 1(HY000):Can't create/write to file'/root/a.txt'(Errcode:13) 


ШИ Ши TC 


[root@xen-server[]]#mysql test-e"select*into outfile'/home/mysql/a.txt'fields terminated Бу", "гот a"; 


ERROR 1086(HY000)at line 1:File'/home/mysql/a.txt'already exists 


ППППЫЕГЕСТ ІМТОППППӘПІП 


mysql[]Jselect*into outfile'/home/mysql/a.txt'from a; 
Query 0K,3 rows affected(0.02 sec) 

mysql[]guit 

Bye 

[root@xen-server]]]#cat/home/mysql/a. txt 


la 


ОСОБООБОБООПОБОТАВОООООБОООООБОБООВОБО“ D 000000 
FIELDS TERMINATED ВҮ Шоо" ШИ 


[root@xen-server[]]#mysql test-e"select*into outfile'/home/mysql/a.txt'fields terminated Бу", "гот a"; 
[root@xen-server[]]#cat/home/mysql/a. txt 


1,a 


0WindowsD000000000^\nNn”O0000000000000LINES 
TERMINATED ВҮППППП 


[root@xen-servermysql]#mysql test-e"select*into outfile'/home/mysql/a.txt'fields terminated by','lines terminated by'\r\n'from 
а“; 


[root@xen-servermysql]#od-c a.txt 
0000000 1,а\г\п 2,b\r\n 3,c\r\n 


0000017 


8.3.3 ШШ 


гпуѕаіаитро00000000000000000000050)00000000000000 
Ши 


[root@xen-server[]]#mysql-uroot-pl[test backup. sql 


Enter password: 


О000000000000000005010000000000000000000000000000 
UUUUUUUUUUUUUUUUU 


туза 4 гор database test; 


ERROR 1010(НҮ000):Еггог dropping database(can't rmdir'./test',errno:39) 


UUUUUUUUUU0>QLUUUUUUUUU0UU>OURCEUUUUUUUUUUUUUUUUUD 


mysql[]Jsource/home/mysql/test backup.sql; 
Query OK,0 rows affected(0.00 sec) 
Query ОК,0 rows affected(0.00 sec) 
Query OK,0 rows affected(0.00 sec) 


Query OK,0 rows affected(0.00 sec) 


ОО ппузаї ди паРОООООО000000000000000плузаї дипарООО0000 
ЦӨӨН 
ОтуѕаіаитрВО0000000000000000000000000#тро00000000 
о00000000туѕаіаитро00000000 


8.3.4 LOAD DATA INFILE 


D00mysqldump-tabnnnn0SELECT INTO ООТЕ!ЕППППППППППП 
ПППППППГОАР DATA ЇМЕП ЕПППППОАР DATA 1МЕГЕПППППП 


LOAD DATA INTO TABLE а IGNORE 1 LINES INFILE'/home/mysql/a.txt' 
[REPLACE|IGNORE] 

INTO TABLE tbl name 

[CHARACTER SET charset name] 

[ {FIELDS | COLUMNS} 

[TERMINATED BY'string'] 
[[OPTIONALLY]ENCLOSED BY 'char'] 
[ESCAPED BY'char'] 

] 

[LINES 

[STARTING BY'string'] 
[TERMINATED BY'string'] 

] 


[IGNORE number LINES] 


UUUUUUUUULOADP DATA INFILEUUUUUFILEUUUUUUUUUUUUUUUUUU 
[JSELECT INTO OUTFILEQOOOO00IGNORE number ШМЕБПП 


ОДДОД000000000000А0 DATA ІМРІГЕООООООООООООДООО0000 


mysql[lload data infile'/home/mysql/a.txt'into table a; 
Query OK,3 rows affected(0.00 sec) 


Records:3 Deleted:0 Skipped:0 Магпіпдѕ:0 


О0001ппорвоп0000000000000000000000000000000000 


mysqlSET@@foreign key checks-0; 

Query OK,0 rows affected(0.00 sec) 

mysql[]LOAD DATA INFILE'/home/mysql/a.txt'INTO TABLE а; 
Query 0К,4 rows affected(0.00 sec) 

Records:4 Deleted:0 Skipped:0 Warnings:0 
mysqlSET@@foreign key сћеск5=1; 


Query ОК,0 rows affected(0.00 sec) 


UUU0U000000000000000000aUbUUcUUUa0Ub00D00 


тув41ДСВЕАТЕ TABLE b( 
-Da INT, 
-Db INT, 
-Dc INT, 


-[PRIMARY КЕҮ(а) 





-П) ENGINE-InnoDB; 


Query ОК,0 rows affected(0.01 sec) 


mysql[]LOAD DATA INFILE'/home/mysql/a.txt' 


-DINTO TABLE b FIELDS TERMINATED BY','(a,b) 


-П5ЕТ c=a+b; 


Query 0К,4 rows affected(0.01 sec) 


Records:4 Deleted:0 Skipped:0 Warnings:0 


mysql[]JSELECT*FROM b; 


1112131 


1213151 


1415191 


15161211 


4 rows іп set(0.00 sec) 


8.3.5 mysqlimport 


тузайтрои Му ОЕПИПОПОПИОООПООВОПОООООО0ЕОАР DATA 
МЕ ЕПОООООООООООООООСОАР DATA INFILE[I III III I 


shell[mysqlimport [options]db_ name textfilel[textfile2...] 


ULOAD DATA ЇМЕП ЕПП туяа арог ПП -- 
user-thread П000000000000000000000000000000 
mysqlimportgO0000000000000000000000000000000000000 
D0000000000000000000000mysqlimportQ00002000 


[root@xen-servermysql]#mysqlimport--use-threads=2 test/home/mysql/t.txt/home/mysql/s.txt 
test.s:Records:5000000 Deleted:0 Skipped:0 Warnings:0 


test.t:Records:5000000 Deleted:0 Skipped:0 Warnings:0 


0000000000000000Му$91000000000000000000000 


mysql[JSHOW FULL PROCESSLIST\G; 


db:NULL 

Command:Binlog Dump 

Time:37651 

State:Master has sent all binlog to slave;waiting for binlog to be updated 


Info:NULL 


14:77 

User:root 

Host:localhost 

db:test 

Command:Query 

Time:0 

State:NULL 

Info:show full processlist 

ЖЖ Ж ЖЖЖЖЖЖ ЖЖЖ ЖЖЖ ЖЖЖ ЖЖЖЖЖЖЖЖЖЗ |. рружжжжжжжжжжжжжжжжжжжжжжжжжжж 
14:83 

User:root 

Host:localhost 

db:test 

Command:Query 

Time:73 

State:NULL 

Info:LOAD DATA INFILE'/home/mysql/t.txt'INTO TABLE't'IGNORE 0 LINES 
жжжжжжжжжжжжжжжжжжжжжжжжжжжД. рружжжжжжжжжжжжжжжжжжжжжжжжжжж 
19:84 

User:root 

Host:localhost 

db:test 

Command:Query 

Time:73 

State:NULL 

Info:LOAD DATA INFILE'/home/mysql/s.txt'INTO TABLE's'IGNORE 0 LINES 


4 rows in set(0.00 sec) 


UUU0UmysqlimportUUUUUUUUUUULOAD DTA INFILEQQOO0000 


8.4 ПОДО000000 


ООООО0000000000000Проїпе-іп-СіттербОДООМу 500000 
геріїсаєіопПОДОДОДООД000000000000000000000000000000000 
00000000000 


[mysqld] 


log-binemysql-bin 


103.2.40000UUU00UInnoDPBUUUUUUUUUUU0UUUUUUUUUUUUUUUUUU 
UUUUUUUUUU000UUUUUUUUUUUIinnoDPBOUUUUUUUUUUU0UUUUUUD 
000 


[mysqld] 
log-binemysql-bin 
sync binlog-1 


innodb support xa-1 


UUUUUUUUUU0UUUUUFLU2>H 6965000000000000000000000000 
000000 


ОДО000000000000000тузаїбіпіодПП0Отузатбіпіод 1000000 


shell[jsqlbinlog[options]log fle... 


О000061піод.00000010000000000 


shell[mysqlbinlog binlog.0000001|mysql-uroot-p test 


1 
00 


shell[mysqlbinlog binlog.[0-10]*|mysql-u root-p test 


О000000Опузаїоі піод ДОДОДОДООДДО0005О9АСЕДООООО000000 
1 


shell[mysqlbinlog binlog.000001[]/tmp/statements.sql 
shell[mysqlbinlog binlog.000002[|]/tmp/statements.sql 


shell[mysql-u root-p-e"source/tmp/statements.sql" 


--start-position[]--stop-positionQ0000000000000000000000 
1 


shell[mysqlbinlog--start-position=107856 binlog.0000001|mysql-uroot-p test 


--start-datetime[]--stop-datetimer[J] ПП 
[DIEIDIELIL]--start-position[]--stop-position[]T]ULILILILI 


8.5 ЇЇ 
8.5.1 ірраскир 


Трраскир тпо ОВОООПООООООБОБОБОВОБОМУ1 АМ ДОПОО 
глпоО ВОрО000001ппо о ворорр0000000000 


ТЗОПООООБОО по 0 ВОООООО00000000015МО 

2 ПОО00000000000000000 
ЗОДОД0000000001п по D ВОООПООООООООООРЪМО 
4000000000000000 


О000000000Місгоѕоќ SQL 5егуег)ОДПОгасіе пДДО0000000000 
1 
ООООООООООБОБОБОВООЩбаскирооойпоо 


[1000000000005 94700 

Ши 

Ши 
DUUUUUUibbackup00000LinuxUWindowsUUUUUUNIXDDOUOUD 
ibbackupUlInnoDBUUUUUUUUUUUU 

100000000 

1000000000 


IibbackupUUUUUUUUU0U00000UInnoDBOUDU000000000000000000DD 
ОДООД000000000000000000Регсопа ПОООО000000000 





ХїгаВаскир ти П0раскир 000000000000000000 
ПИПППППППХїгаВаскир 000000 


8.5.2 XtraBackup 


хиаВаскир ПИ ПРегсопайг а My SQL. oriri III 


XtraBackup[JGPL м2000000000000 
https://launchpad.net/percona-xtrabackup[] 


хїгараскир 0000000 


xtrabackup- -backup| - -prepare[OPTIONS] 


xtrabackup[] DD 


(The defaults options should be given as the first argument) 

--print-defaults Prints the program's argument list and exit. 

--no-defaults Don't read the default options from any file. 

--defaults-file-Read the default options from this file. 

--defaults-extra-file-Read this file after the global options files have been read. 
--target-dir=The destination directory for backups. 

--backup Make a backup of a mysql instance. 

--stats Calculate the statistic of the datadir(it is recommended you take mysqld offline). 
--prepare Prepare a backup so you can start mysql server with your restore. 
--export Create files to import to another database after it has been prepared. 
--print-param Print the parameters of mysqld that you will need for a forcopyback. 
--use-memory=This value is used instead of buffer pool size. 


--suspend-at-end Creates a file called xtrabackup suspended and waits until the user deletes that file at the end of the 
backup. 


--throttle=(use with--backup)Limits the 10 operations(pairs of reads and writes)per second to the values set here. 
--log-stream outputs the contents of the xtrabackup logfile to stdout. 


--incremental-lsn=(use with--backup)Copy only.ibd pages newer than the specified LSN high: Low. ##ATTENTION##: checkpoint 
lsn*must*be used.Be Careful! 


--incremental-basedir=(use with--backup)Copy only.ibd pages newer than the existing backup at the specified directory. 


--incremental-dir=(use with--prepare)Apply.delta files and logfiles located іп the specified directory. 
--tables=name Regular Expression list of table names to be backed up. 

--create-ib-logfile(NOT CURRENTLY IMPLEMENTED)will create ib logfile*after a--prepare. 

###If you want to create ib logfile*only re-execute this 

command using the same options.### 

--datadir=name Path to the database root. 

--tmpdir=name Path for temporary files.Several paths may be specified as a colon(:)separated string. 


If you specify multiple paths they are used round-robin. 


обобобобобоббббобобово 


#./xtrabackup- -backup 

./xtrabackup Ver alpha-0.2 Тог 5.0.75 unknown-Linux-gnu(x86 64) 

0009 scanned ир to(0 1009910580) 

Copying./ibdatal 

to/home/Kinoyasu/xtrabackup work/mysql-5.0.75/innobase/xtrabackup/tmp2/ibdatal 

...допе 

Copying./tpcc/stock.ibd 

to/home/Kinoyasu/xtrabackup work/mysql-5.0.75/innobase/xtrabackup/tmp2/tpcc/stock.ibd 
...допе 

Copying./tpcc/new огаег5. іра 

to/home/Kinoyasu/xtrabackup work/mysql-5.0.75/innobase/xtrabackup/tmp2/tpcc/new orders.ibd 
...допе 

Copying./tpcc/history.ibd 

to/home/Kinoyasu/xtrabackup work/mysql-5.0.75/innobase/xtrabackup/tmp2/tpcc/history.ibd 
...done 

Copying./tpcc/customer.ibd 

to/home/Kinoyasu/xtrabackup work/mysql-5.0.75/innobase/xtrabackup/tmp2/tpcc/customer.ibd 
0009 scanned up to(0 1010561109) 


...done 


Соруіпа. /Трсс/ 4151 г1 с. ibd 

to/home/Kinoyasu/xtrabackup work/mysql-5.0.75/innobase/xtrabackup/tmp2/tpcc/district.ibd 
...допе 

Copying./tpcc/item. ibd 

to/home/Kinoyasu/xtrabackup work/mysql-5.0.75/innobase/xtrabackup/tmp2/tpcc/item.ibd 
...допе 

Copying./tpcc/order Тіпе. іра 

to/home/Kinoyasu/xtrabackup work/mysql-5.0.75/innobase/xtrabackup/tmp2/tpcc/order Ліпе. іра 
0009 scanned up to(0 1012047066) 

...допе 

Copying./tpcc/orders.ibd 

to/home/Kinoyasu/xtrabackup work/mysql-5.0.75/innobase/xtrabackup/tmp2/tpcc/orders.ibd 
...done 

Copying./tpcc/warehouse.ibd 

to/home/Kinoyasu/xtrabackup work/mysql-5.0.75/innobase/xtrabackup/tmp2/tpcc/warehouse.ibd 
...допе 

0009 scanned ир to(0 1014592707) 

Stopping log copying thread.. 


Transaction log of 15п(0 1009910580)to(0 1014592707)was copied. 


UUUU0000000xtrabackupUUUUUUUUUU0U0U0000000000 
100991058 0000000 ППпорВ ПИГ 


copyUU0000000000Copying…to…DOUUU00000000000000 
101459270700 


8.5.3 ХігаВаскирПППІПП 


MysQLUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU000000000point- 
іп-єіппе ПОДОДО000000ХігаВваски РООООО01п по б ВОДОО0000000 
UUUUUUU 


1 Д000000000000000000-5М0 


2 ООДОО0000000000000045МОДООО0000015 МОДООООО000000 
ОДО00000-5МО0 


ОХ іга ВаскирроОДБОДОО0000000 


(fuLL backup) 


#./xtrabackup--backup--target-dir=/backup/base 


(incremental backup) 


#./xtrabackup--backup--target-dir=/backup/delta--incremental-basedir=/backup/base 


(prepare) 


#./xtrabackup--prepare--target-dir=/backup/base 


(apply incremental backup) 


#./xtrabackup--prepare--target-dir=/backup/base--incremental-dir=/backup/delta 


00000000000000000/backup/base000000000000000 
Q/backup/delta рОДОД0О0000000000000000000000000000000 
UUUUUUUUUUUUUU 


#./xtrabackup--backup 


./xtrabackup Ver beta-0.4 for 5.0.75 unknown-linux-gnu(x86 64) 


0009 scanned up to(0 378161500) 


0009 scanned up to(0 379294296) 


Stopping log copying thread.. 


Transaction log of 15п(0 377883685)to(0 379294296)was copied. 


(must do--prepare before the each incremental backup) 


#./xtrabackup- -prepare 


#./xtrabackup- -backup- -incremental-0:377883685 


incremental backup from 0:377883685 is enabled. 


./xtrabackup Ver beta-0.4 for 5.0.75 unknown-linux-gnu(x86 64) 


0009 scanned up to(0 379708047) 


Copying./ibdatal 


to/home/Kinoyasu/xtrabackup work/mysql-5.0.75/innobase/xtrabackup/tmp diff/ibdatal.delta 


...done 


The latest check point(for іпсгепепта1):"0:379438233"П----ППППППППППІ5М 


0009 scanned up to(0 380663549) 


Stopping log copying thread.. 


Transaction log of 15п(0 379438233)to(0 380663549)was copied. 


8.6 [HHI 


Му5@9Н100000000000000000000000000000000000000000 
ОО0000000000000000000000000000000000000000000000000 
ПЕгеервВв5ртпиОЕ5 1 501аг 55555 ПИСМО пих 00000 
[Logical Volume Мападег УМ УМ ШПЭУРЭ5Э 2551 
обобобеммрдво 


LVMULINUXUUUUUUUUUUUUUUUUUUMMOUUUUUUUUUUUUUUUUUUUD 
UUUUUUUUUUUUUUUUU MUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUD 
ППУоімте CroupUUUUUUUUUUUUUUUUUUUUUU00000Logical 
Могиплезойгобойообавободобовобоеимобадободобобобойдо 
000000000000000000000000000000004/МмМ0000000000000006 
ОО00000000000000000000000000000000000000008-1000 


іш s Logical Volumes 
al: 


Volume Group 


vgcreate 


«Ї 0000. 
JUUL 


0 8-1 ГУМ 
08-200000000000000000 


physical disk | physical isk | physical disk 2 
Г 





П 8-2 000000000 
00м9915р!ау 0000000000000 


[rootGnh124-980]#vgdispLay 
---Volume group--- 

VG Name rep 

System ID 

Format lvm2 

Metadata Areas 1 

Metadata Sequence No 1873 
VG Access read/write 

VG Status resizable 


MAX LV 0 


Cur LV 3 

Ореп LV 1 

Мах РУ 0 

Сиг РУ 1 

Act РУ 1 

VG Size 260.77 GB 

PE Size 4.00 MB 

Total PE 66758 

Alloc PE/Size 66560/260.00 GB 
Free PE/Size 198/792.00 MB 


VG UUID MQJiye-j4NN-LbZG-F3CQ-UdTU-fo9D-RRfXD5 


удадївріау дд00000000000000гер)000000260. 7 7 6в000000000 
read/write мар !ау 000000000000000000 


[root@nh124-980]#lvdisplay 

---Logical volume- - - 

LV Name/dev/rep/repdata 

VG Name rep 

LV UUID 7t0lDt-seKZ-ChpY-QMXC-WaFD-zXAl-MRbofK 
LV Write Access read/write 

LV snapshot status source of 
/dev/rep/dho_datasnapshot100805143507 [active] 
/dev/rep/dho_datasnapshot100805163504[active] 
LV Status available 

#open 1 

LV Size 100.00 GB 

Current LE 25600 

Segments 1 


Allocation inherit 


Read ahead sectors auto 


-currently set to 256 


Block device 253:0 


---Logical volume--- 


LV Name/dev/rep/dho datasnapshot100805143507 


VG Name rep 


LV UUID fSSXzh-IBnZ-aZIn-eP03-b7pk-CPjN-5xUktE 


LV Write Access read only 


LV snapshot status active destination for/dev/rep/repdata 


LV Status available 


#open 0 


LV Size 100.00 GB 


Current LE 25600 


COW-table size 80.00 GB 


COW-table LE 20480 


Allocated to snapshot 0.13% 


Snapshot chunk size 4.00 KB 


Segments 1 


Allocation inherit 


Read ahead sectors auto 


-currently set to 256 


Block device 253:1 


---Logical volume--- 


LV Name/dev/rep/dho datasnapshot100805163504 


VG Name rep 


LV UUID 3B9NP1-qWVG-pfJY -Bdgm-DIdD-dUMu- 521643 


LV Write Access read only 


LV snapshot status active destination for/dev/rep/repdata 


LV Status available 


#open 0 


LV Size 100.00 GB 

Current LE 25600 

COW-table size 80.00 GB 
COW-table LE 20480 
Allocated to snapshot 0.02% 
Snapshot chunk size 4.00 KB 
Segments 1 

Allocation inherit 

Read ahead sectors auto 
-currently set to 256 


Block device 253:4 


О000000030000000000героо0000000000 
100GBU/dev/rep/repdataUUUUUU0000000000000000000 


LVMU0000000Copy-on-wrteUUUUUUUUUUUUUUU0U000000000000 
UUU0Umeta dataUUUUUU0000000000000000000000000UU0U00U0UD 
ОДООДО000000000000000000000000000000000000000000000 
ОДООДО000000000000000000000000000000000000000000000 
пи! 
пи 


08-3UUULVMUUUUUUUUB0U0U0U0U00UUUUUUUUU000000UUUUUUUUUAD 
©09000000000008000000000000 


29 8 2 ЛЖ 快照 区 域 


快照 谈 取 





П 8-3 ГУМ 
UUIvcreateUUUUUU0000U--permission ГОДООООО00000 


[root@nh119-215 data]#lvcreate--size 100G--snapshot--permission r-n datasnapshot/dev/rep/repdata 


Logical volume"datasnapshot"created 


UU0000U0000UIvdisplayUUUUUUUUUCOW-table 5ігеОДОДО0О0000 
ППППАПосагеа to зпарзпо ш ПИГ 


[rootGnh124-980]#LvdispLay 


---Logical volume--- 

LV Name/dev/rep/dho datasnapshot100805163504 
VG Name rep 

LV UUID 3B9NP1-qWVG-pfJY -Bdgm-DIdD-dUMu-s2L6qJ 
LV Write Access read only 

LV snapshot status active destination for/dev/rep/repdata 
LV Status available 

#open 0 

LV Size 100.00 СВ 

Current LE 25600 

COW-table size 80.00 GB 

COW-table LE 20480 

Allocated to snapshot 0.04% 

Snapshot chunk size 4.00 KB 

Segments 1 

Allocation inherit 

Read ahead sectors auto 

-currently set to 256 


Block device 253:4 


UUUUUU0000000.04%UUUU00000000UUUUUUUUU0000UUUUUUUUU 
Пи 


Ш.УМПППИппОрВПИ ПИ ппорвги ПИГ 
пи! 


Пїппорвп ПИ 
ПИ ПИ ШИШ Об ппорв ПИГ 
пи IILI I I 


8.7 ПО 


8.7.1 ПО 


ППгерїїсацоп МузБОШ ПО gb adn pa ng pa |n pr 
ПООПОООгерисаноп 1000000030000 


1ПООПООтпазтег ПОПОООПОООООООбичод hit 
20UUUUUslave000000000000000UUUUUUUUUrelay 199000 
58 d 


пи 
пи! 
О000000000000000000000000000000000000000000008-4000 














0 8-4 Му5ОС0000000000 


000002000000019000000000000000000000000000000000 
ЗОСОДООД0000000Му50:4.ОО00000000002000000000000000 
ООО00000000059Р:0О0000000000000000000000000000000000 
Пи 


mysql[JSHOW FULL PROCESSLIST\G; 


State:Waiting for master to send event 


State:Has read all relay log;waiting for the slave 1/0 thread to update it 


Host:localhost 


db:NULL 


State:NULL 
Info:SHOW FULL PROCESSLIST 


3 rows in set(0.00 sec) 


ОДО0190100000/О00000000000000000000000100200005010 
ШИ 0 | IL! 


UreplicationUUUUUUUUUUUUUUUUUUUUU000000000000 


mysql[JSHOW FULL PROCESSLIST\G; 


Id:26541 

User:rep 

Host:192.168.190.98:39549 

db:NULL 

Command:Binlog Dump 

Time:6857 

State:Has sent all binlog to slave;waiting for binlog to be updated 


000000Му$9Н10000000000000000000000000000000000000 
SHOW SLAVE STATUSUSHOW MASTER 5ТАТОЭППППП 


Slave IO State:Waiting for master to send event 


Master Host:192.168.190.10 


Master User:rep 


Master Port:3306 


Connect Retry:60 


Master Log File:mysql-bin.000007 


Read Master Log Pos:555176471 


Relay Log File:gamedb-relay-bin.000048 


Relay Log Pos:224355889 


Relay Master Log File:mysql-bin.000007 


Slave IO Running:Yes 


Slave SQL Running:Yes 


Replicate Do DB: 


Replicate Ignore DB: 


Replicate Do Table: 


Replicate Ignore Table: 


Replicate Wild Do Table: 


Replicate Wild Ignore Table:mysql.%,DBA.% 


Last Еггпо:0 


Last Error: 


Skip Counter:0 


Exec Master Log Pos:555176471 


Relay Log Space:224356045 


Until Condition:None 


Until Log File: 


Until Log Pos:0 


Master SSL Allowed:No 


Master SSL CA File: 


Master SSL CA Path: 


Master SSL Cert: 


Master SSL Cipher: 


Master SSL Key: 


Seconds Behind Master:0 

Master SSL Verify Server Cert:No 
Last IO Еггпо:0 

Last IO Error: 

Last SQL Errno:0 

Last SQL Error: 


1 row in set(0.00 sec) 


ОД5НОМУ SLAVE 5ТАТО5ПО0000000000000000000000008-1000 


КМ SHOW SLAVE STATUS HEETE 


в ў m 
Slave 10 Sut ОЛ И ШИМИ ИИСИ 


НЕА НН, МАЙ ШИ ши 
фи 000007 


ЛИН ЕА Н, ШЕТІ, bia 
Read Master Log Pos НУ ше 000007 的 S5S176471 2 шу. 
bin000007 这 个 二 进 制 起 中 S29MB (5551764711024104) {ҮЙ 


Relay Master Log File | ШЕНІНЕ 

Relay Log File ПАН ЭМН НЫ 

Relay Log Ро V ARA TTE ELS DAR 

Slave 10 Running МИН OR НЬ, ЖАПЕ 

Slave SQL ЭШ НӨ SQL AER, YES 表示 运行 正常 
ХОШИН ВШ, (Read Master Log Pos Вес. 

Exec Master Log Pos Мамет Log Pos) 10201 SQL Sc НО, ШЕРІ, HATERS 
ШИН ЛЭН 


Master Log File 


ПП5НОУ/ MASTER >TATIU200000UUUUUUUU0000000D0 


mysql[]SHOW MASTER STATUS\G; 


File:mysql-bin.000007 
Position:606181078 
Binlog Do DB: 

Binlog Ignore DB: 


1 row in set(0.01 sec) 


ОДО0000000000000006061810780П0О00000000000000000 
Read Master Log Pos[JH orn 


UUUUUUUMys>QLUUUUUUUUU000000000UUUUUUVOUUU>QLUU000DU0 
пи! 
000000 


8.7.2 ПО+0О000000 
Do000000000000000000000000000 


DUUU00000My>QLUUU0000000000U0UUUUUU00000UUUUUUUUUUUD 
00000 


ШИ 
UDOUU0UDNSDRound-RobinULinuxUOLVSOUUDOOUUOOOOODD0 


Ши 

Ши 

ШИ ППТ 
UUUUUU000000000UUUUUUUDPBADUUUUUUUDPROP ОАТАВАЗЕП 
DROP TABLEUUUUU0U0000UUUUUUUUU000000UUUUUU 


пи! 
UU0000000000000000000000000000000000UUUUpoint-in-time 
0000000000+0000000008-5000 








П 8-5 00+0000000 


пи 
пи! 
Пи ИГ 


UUU000000000Uread-onlyUUUU000000000000000000000000U0UD 
000000000 


[mysqld] 


read-only 


00Огеа@-оп!УП000000000000000$9РЕВО00000000000000000 
0000000006 


mysql[]NSERT INTO z SELECT 2; 


ERROR 1290 (НУд00) :The MySQL server is running with the--read-only option so it cannot execute this statement 


8.8 ПП 


UUUUUUUUUUUUUUUUUUMy>QLUUUUUUUUUUUUUUUUUUUUUDU 
іппорво00000000000туѕаіаитрО0хёгараскир0000000 
іппорво0000000000000000000000000000000000000000000 
UUUUUUUUUU0UMy>QLUUUUUDD 


090 ПО 


0О0оооовоовооооооовоовоовоО0О тпорвророооооооооо0о 
ОДОООД0000000000000000000000001/9по8000000000000000 
ПЇПППППппорВП III 


СІППІППЕРУ 
1000000 
[1000000000000 
DOUUUUURAID 
[1000000000000 
1000000000000 
[7100000000000 





9.1  ПДОПОСРО 


ОДОД00000000000000000000000000000ТРО0Опіїпе 
Transaction Ргосе55і по UI  ЦОГАРГОпйпе Analytical 
РгосеѕѕіпеПООО000000000000000000000АРПО0000000000 
ПО00000000050:100000000ТРО00000000000000000000000 
Поов! оа ООООООООООООО САРОООООООООО 


InnoDBUUUUUUUUUUOLTFPUUUUUUUUUUU0UUUUU 
1000000000 

[1000000000000 

Ч 

10000000 


ПЇППППОГРП Л 0000@РУ000000000000000000000000000 
UUUUUCPFUUUUUUUUUUOLHPUUUUUUUUUUUUUUUUUUOCLAPOUCPUODDU 
UUUUUUOLTPFUIOUUUUUUUUUUUUUUUUUUUOUUUUUUUUIOUUUUU 


О0000000000000000000СРОП0006400000000640000000000 
ОДОДОО0006400СРОБДООООООДАООСРОДОДОДОДООІ те JAM DI] 
ОДОО0800СРООДОДООО0000000000001 2800СРОУДДОО0О00000000 
UUUUUUU 


ШппорВПЦ ПЕН ЦОГ  тавсег thread] 
ПООДООО0Д0000000000000000000000000000000000 
ппо081.000О00000000000000СРОБОООООДОД0О0000000 
InnoDB 1.20000000рчгоер0000000000таѕѓег іһгеаа пп 
ПОООДДОСРОУДОД0ООЇ п по D ВООО00001.1200000000000СРУ00000 
о0000000іппоаб read іо threads[Jinnodb write іо threadsr[] 
UUIOUUUUUUUUUUUUUUUUCPUUUUUUDU 





UUUUMy>QLUUUUUU00>QLUUUUUUUUUCPUUUUUUUUUUCPUUODDU 
oOLHFOUUUUUUUUUUUUUUUUUOSLPUUUUUUUUUUUUUUUUCPUOUDUU 
СРОДДООДОООООД0000000 


9.2 ПШПШ 


UUUUUU0U0UUUUUUU0UUUUUUUUUU00UUUUUUUUUUInnoDPBOUUUUUUUUDD 
UUUUUUUUUUUUUUUUUUUUUUUUInnoDPB Buffer PoolUUUUUUUUUUUUU 
ПОООООООРегсопаПППсТО vadimUU000000000UUUU0000000009- 
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1000 
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500 
21250 
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sysbench oltp,80mln rows (18GB data) 


шин 
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HT 
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— 
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Buffer pool (memory ) СВ 


П 9-1 ШИШ ппорвп III 


00000000000000001868000000000000002680468066В08СВП 
10GB[]12GB[]14GB[]16GB[]18GB[]120GB[]22GB[][]]]sysbench[](] 
D0000000000000000000TPSUTransaction Per 5есопаг III! 
0000029068022680000000000000000000000000000000000000 
ши OO 
ПО 


0000000000000“00”00000000000000000000000000000900090000 
0000000640 000000 


1 DET] 
ОДОДО000000000001ппо08000000000000000009992000 


Value:2135642112 


Xokokokokokokolokokokololokokokolelolololeloloololek 7 , рружжжжжжжжжжжжжжжжжжжжжжжжжжж 


Variable пате:Тпподр data reads 

Value:130309 

ЖЖЖЖЖЖЖЖЖЖЖЖ ЖЖ A AK AK ARK ARAB гоужжжжжжжжжжжжжжжжжжжжжжжжжжж 
Variable name:Innodb pages read 

Value:130215 

жжжжжжжжжжжжжжжжжжжжжжжжжжжд, гоужжжжжжжжжжжжжжжжжжжжжжжжжжж 
Variable name:Innodb rows read 

Value:17651085 


9 rows in set(0.00 sec) 


000000000009-1000 


[шу buffer pool reads "ГЭ 
Todo bur pol red ahead ШИН 


nodD buffer pool read ahead evicted мани шин 
НЕЕ 

ой) buffer ий | ЮМ 

[m dia паў ЛИ a 

Іші) фіз габ КИШИ ЖП АДУ 


Ни 


| Шш butter pool 140 reque 
НИ poo ml шнш 0 ool ead. ай ша) bufer. pool reads) 


[0 data read 


Т M des Л ' 
Шш [todo data reads 


шэг 167 051 313/0167 051 313+129 236+00 
=99.92%[] 


1 
ШИ 


9.3 UUUUUUUUUUD 


9.3.1 ПО 
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ЗАТАПОООДООО0000000000000000000002.5005А500000 


ПООДООООДДОДОО00000000000000000000000000000000000 
Зга5П00015 OOORPM[]rotate рег minutel||[ 11000001 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUOOUDUD 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUOOUDUD 
оббобобобободбодбово 


ОДООО00000000000БВАТФООООО0О00000000000000000000000 
UUUUUUU 


9.3.2 DH] 


Ши ИС 
MemoryUUuUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
О0000000000000000000000000000000000000000000000ЕМС 
ОООО0000000000000078000000000000000гасіе рророро0000 
Д0000Ехадавар000 


пи! 
1 
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UUUUUUUUUUUUUUUUUUUUUUUUUUsectorUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUeraseUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
ОДО000000000000000000000128к800256к вДОО00000000000 
Ши BID BID TL] 


ШИ J 
Пи 


09-2гпПОД0000000000000000400000000000000000000000000 
ОООД000000000000000000000000000000000000001пеї Х-25М 
[0000001900000000 
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IF Controller 
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П 9-2 0100000000 





Flash Memory | 


Flash Memory 


Flash Memory | 


Flash Memory 


ШИ 
ШИШ 0 
[0000000000000000000000000009.1п1$00009-300000000000000 
Пи 


Random Access Time (ms) 


Memory | 001 


2.5 SAS Disk 16 





П 9-3 DO0UUUUUUUUUUU00000D0 


UUU0U00UUInnoDBUUUUUUUUUUUUUInnodb іо сарасісу  ПО000000 
О0000000010Р5ПООО0000000000000000000000001ппоѕ0] 
Іппорві.200000000000000000000000000000000000000 


LLL ппо5ОШ 2 Саспердбррр0О000000000000000000 
ообобободоббодобдоббббодоббободоббободобоббоборбовод 


UUU000U0000000000000Cache00000000UFacebook Flash 
CacheUbcacheUUUU000000000000000UInnoDB000000000000 


9.4 ПДОПОВАІО 
9.4.1 RAIDDO 


RAIDURedundant Array of Independent О1 555 ПОПОПОПОПОПО 
1  ! ЇЇ 
ПООСООООСОООООООООКАТООО000000000000000000000000000 
ШИНИ II! 


ВАТОДО000 
10000000 
1000000 
[100000006 


ОООООООООБОБОБОВАОООООБОКАЮ ОПКАЮ 1[JRAID 2URAID 
10ПВАШ 5000 


RAID 0UUUUUUUUU000UUUUUUUUUUUUVOUUUUUURAID 00000000 

О00000000000000000000009-40000000000000000000000000 

О000000000000000000000000кАІЮ ОПОПОООООПОВАЮ 000000 
ОДОООО00000000000000000000000000000000000000000х 000 
ОО0000000000/О00000000000ВАІРВОО0000000000000000000 
ПОБОМВ/5ПОДОДОВАТО 000096MB/sUUUDUUURAID О000130МВ/5 

ППП150МВ/5П 





RAID 0 


5850 
"CEU 


Disk 0 Disk 1 


П 9-4 RAID ОПП 


RAID 1000000МОДОДОО0000009-500000000000000000000000 
пи 
UUUURAIDP І100000000000000000000000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUURAID 10000000000 
RAIDUUUUUUUUUUUUUUUUUUUUUURAIDP IO000UUUUUUUUUUURAIDD 


0000000000000 


КАІР І 


EEE: 
"ECC 


Disk 0 Disk І 


О 9-5 RAID 100 


RAID 20000000UUUUUUUUUUUUUUUUUUUUUUUUUUDIsk Stripingrl 
UUUUUUURAID >UUUUUUUUURAIDP 50О0000000000000000000000 
UUUUUUUUURAID 500000000000000000000000000000000000 

RAID ЗОПОДООООО00000000000000000000000000000000БАІО 5 
UUUUUURAID ОДВАТО 1000000RAID 5000000000000000000000 
О0000000000000000ААІЮ 500ОВАТО 9000000000000000000000 
D00000000000000000Write васкрррооооооооооооооооооооо 
UUUUUURAID 2>00UUUUUUUURAID І00000000000ВАЇО 5000009- 


6000 





Disk 0 Disk 1 Disk 2 Disk 3 


[|] 9-6 RAID 500 


RAID 100RAID O1[]RAID ТОПООПОООООПОБОБООВОБОБОВАО ОП 
UUUUUU00000000URAIDP 1000RAID 1000000000000000ОБАЇО 0 
OOOOOOOOORAID 0100RAID ТОПООПОООООПОООВОБОБОПОВАЮ 
010000000000000RAID 10000000000000000RAID ОПОПКАО 
O010RAID 190000000000000000000000000000000000000000 
ОДДОДОВАТО 0100000000RAID 1000000RAID 000UUUUUUURAID 
1OUUUUUURAID ОПОООКА О 10000000000000000000000000000 
UUUUUU000000000UUUUURAIDP 10URAID 01000009-7000 


MID 1 ЙАШ 
MID( MID | 


| 
| 


MID | MID | MID( MID( 
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EEE) 
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О 9-7 RAID 10QRAID 0100 


RAID SOQRAID 2000000000UUUUUUUU000UUURAIDP 9000000000 
UUUUUUUUUUUUUUUUUURAIDP ЭШ 
UUUUUUUUUUUUUUUUURAIDP 5000000 


RAID 
RAID 5 МІ) RAD: 
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80 Dki Ок рк 104 Dki — Dikó Рык? Рук 


[| 9-8 RAID 5000 


О000000000ААІО ТОПОПООПООПОБООВАЮ 10RAID 00000UUUUU 
0UU00000UUUUU0U0U000UUUUU0U00stripUUUUUUUUUUUUUUUUOUUUUU 


НИН О%ПО00000000І000000 
%1 


9.4.2 RAID Write Back[][] 


RAID Write BackUUUURAIDUU0U000000000000UUU0UUUUUUUUUD 
1 
UU000000UUUU000000sync_bpbiniogU01000000UUUUUUUUU0UUUUU 
00000000000 


UUU0000000000000Wrte васкрррооооооооооооооооооооооо 
UUUURAIDPUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUD 
UUURAIPUUUUUUU0U0U00UBBUUBattery Backup Unit nnnm 
Write Back0U0000000000000000000000000URAIPUUUUUUUUUUD 
0000000000000 


UUUUUUWrite BackIUUUUURAIDUUUUUUUUUWrite Through Write 
тпгочаАОДООД000000000000000000000000000 


D000000Write ВасК ПВАЮФ ИШ М/ге Threugh UI 
ОПОООМуге ВаскбДОДВАТОООООО0ОДД0000000000ВАТО00000 
000000000000000000000000000000000Write Васкоророороо 
Write Through[] 


UUU000000000000000000Write BackUUUUUUUUUUUUUUUUWrite 


BackDOO00000000000000000000000000000000000000000 
Write Васк 


ОДО00020МУПООДОПМУгієе Back[]Write Through[EDLLIL 


mysql[JCREATE TABLE t(a СНАВ (2) )Engine-InnoDB; 
Query OK,0 rows affected(0.00 sec) 
mysql[]DELIMITER// 

туза 

mysql[JCREATE PROCEDURE р() 

-[]BEGIN 


-[IDECLARE v INT; 


-Ц5ЕТ v=0; 


-QWHILE v[]200000 DO 


-[INSERTINTO t VALUES('aa') ; 


-QSET v=v+1; 


-ПЕМО WHILE; 


-ЦЕМО 








-0// 


Query ОК,0 rows affected(0.12 sec) 


mysql[]DELIMITER; 


[00000000002 ОУУОПОПОПОПОПУ/г Ке BackQWrite ТпгоцопП 


000000000000009-2000 


531 Wie Back fe Through НД ИЖ 





Write Back 


Write Through 


Write Through with коло Aush log at tx commi} 





UUUUUU0000000000UUUUUUU00CALL РОООДОООДОООО0000020М/П0 
UUU000000000Write BackDU0UUUU0000430UUUWrite Threughr] 
UUUUU0031000000400UUUUU 


ОДОДУУгієе Тагочда ОООД00000 
innodb flush log at trx сотта ПППОППППИППППППРИППОПППП 
068000000000000000000000000000000000000000пазсег0 
пи 


9.4.3 ВАТОПОДО 


0АА!ООО000000000000000000081950000000000000000000 
000000000000000000008АТ50000000000000е$1000000 
КАІРО000000Медаси 0000000 


Медасицр000000000000%1паомВо00000060ІП0000000000 
О00000000000000000Медаси0000%іпаомѕП00000000 
MegaCLl.exe[] 


UUMegaCLHDUURAIDPUUUDDU 


[root@xen-server[]]#/opt/MegaRAID/MegaCli/MegaCli64-AdpAllInfo-a0 
Adapter#0 


Product Name:MegaRAID SAS 8708ELP 
Serial No:P012233608 
FW Package Build:9.0.1-0030 


BBU:Presen t 

Alarm:P t 

NVRAM: Presen t 

S Т Debugg P t 
Memory : Ргеѕеп t 
Flash:Presen t 


Memory Size:256MB 


TPM:Absent 


Default Settings 


Phy Polarity:0 


PhyPolaritySplit:240 


Background Rate:30 


Stripe Size:64kB 


Flush Time:4 seconds 


Write Policy:WB 


Read Policy:None 


Cache When BBU Bad:Disabled 


Cached 10:Мо 


SMART Mode:Mode 6 


Alarm Disable:Yes 


Coercion Mode:1GB 


ZCR Config:Unknown 


Dirty LED Shows Drive Activity:No 


BIOS Continue on Error:No 


Spin Down Mode:None 


Allowed Device Type:SAS/SATA Mix 


Allow Mix in Enclosure:Yes 


Allow HDD SAS/SATA Mix in VD:Yes 


Allow SSD SAS/SATA Mix in VD:No 


Allow HDD/SSD Mix in VD:No 


Allow SATA in Cluster:No 


Max Chained Enclosures:3 


Disable Ctrl-R:Yes 


Enable Web BIOS:Yes 


Direct PD Mapping:No 


BIOS Enumerate VDs:Yes 


Restore Hot Spare оп Insertion:No 
Expose Enclosure Devices:Yes 
Maintain PD Fail History:Yes 
Disable Puncturing:No 

Zero Based Enclosure Enumeration:No 
PreBoot CLI Enabled:Yes 

LED Show Drive Activity:No 

Cluster Disable:Yes 

SAS Disable:No 

Auto Detect BackPlane Enable:SGPIO/i2c SEP 
Use FDE Only:No 

Enable Led Header:No 


Delay during Р05Т:0 


ee 
RAIDUUUUUMegaRAID SAS 8708ЕРГРПДО000256Мм8ВДОДОДДОО 


UUUUUUUUUUUWrite PolicyfWByWrite Васк ПП 
Медаси Поооооооооооооооооо 


[root@xen-server[]#/opt/MegaRAID/MegaCli/MegaCli64-PDList-aALL 
Adapter#0 

Enclosure Device ID:252 

Slot Number:0 

Device Id:8 

Sequence Number:2 

Media Error Count:0 

Other Error Count:0 

Predictive Failure Count:0 

Last Predictive Failure Event Seq Number:0 


PD Type:SAS 


Raw Size:279.396 GB[0x22ecb25c Sectors] 

Non Coerced 517е:278.896 GB[0x22dcb25c Sectors] 
Coerced Size:278.464 GB[0x22cee000 Sectors] 
Firmware state:Online 

SAS Address(0):0x5000c5000f363b55 

SAS Address(1):0x0 

Connected Port Number:O(path0) 

Inquiry Data:SEAGATE ST3300655SS 00023LM5MGZZ 
FDE Capable:Not Capable 

FDE Enable:Disable 

Secured:Unsecured 

Locked: Unlocked 

Foreign State:None 

Device Speed:Unknown 

Link Speed:Unknown 

Media Type:Hard Disk Device 


UUUUUUUUUUUUUU2>EACATE 5133006555500000000000000000 
ПОПОПОООООПООЙЕЕр ://discountechnology.com/Seagate- 


57330065555-5А5-Нага-Огіме0000000000003.500000015 


ОООППППСаспейт 6МВООПОПОПОПООЗ.ЗООПОПООООПОПОА.ОПО 
00 


ОДОДОО000000000000000Уугієе ВаскО00 


[root@xen-server[]#/opt/MegaRAID/MegaCli/MegaCli64-LDGetProp-Cache-LALL-aALL 
Adapter 0-VD O(target id:0):Cache Policy:WriteBack,ReadAheadNone,Direct,No Write Cache if bad BBU 
Adapter 0-VD 1(target id:1):Cache Policy:WriteBack,ReadAheadNone,Direct,No Write Cache if bad BBU 


Exit Code:0x00 


UUUU000000000000RAIPUUWrite Васкобопооввуодободободпо 
[Write BackDUU00000000U0UUUUURAIDUUUUUUUUUUUU000D0 


Пи 


#/opt/MegaRAID/MegaCli/MegaCli64-LDSetPropWB-LALL-aALL 


#/opt/MegaRAID/MegaCli/MegaCli64-LDSetPropWT-LALL-aALL 


ОООДОООД00ВАТОДОДОООДМугієе BackUUUWrite ТпгоцопП 
D0000000Write ThroughDUUWrite Васкрррроооооооооооо 


9.5 П000000 


LinuxUMySQLU0000000000U0UUUUUUUUUUUUUUULinuxUUUUUUU 
QO0000000000000000000tinux000000000000000000000D0000 
00000000000 


UULinuxDUUUUUUFreeBSDUUUU0U000000000000000FreeBSDD 
Му5 ОСОДОООДООООО0000000000000000000000000Ргеев500 
МУуЅОЦТООО0000000000000000000000 


501аг!5000000000000000005РАВС0000000000000000%860П 
UUsolarisUUUU0U0000000000000000ZFs00UUUUUUMySQLUUUUU 
UUUU0U00000000000000Open Solaris0 


WindowsUUUUUMysQLUU0000000000000000000000DD 
WindowsUUUMysQLUUUUU0U00000000000LinuxDUUUUUU0U0U00000 
UUUU000000000000000000000000U0WindowsUUUUUUUUUUUUUD 
Обпихбобойдоббедободободободободо 


4СПО000000000000000000000008600000000000000046000 
О0000000064000000000000000000000064000000000064000 
О000000064000000000000000000000003200МуѕОЦО0000 
6400000000000000640000000000000 


9.6 OUUUUUUUUUUUUUUUD 


ОДОДОО00000000000000000000У/іпдом Б ОДОМТР5050їагіз Пр) 
ОД2Р5О000ЦпихбДОПОДОДОООД0000000000000000000000 
ЕХТЗ ЦБВеїегэБ  ЦПЕХТ4ПЦХРЭГ 


пи 
ХР5ООДО00"00"00000000000000000000Е6Х 7300О000000000000 
ПОБООБООБОООЕХ T 3708 D DE CHO CHOC ВАПООООДОООО0ОД000000 
ШИГ 


000000000000008ВАООО00007Р75$00000000000000000000 
СУМОДОДОООО0000000000000 ‘т о и" ООООО000000000000000 
00 


9.7 0000000000 


000000000000000000000000000000Му$900000000000000 
UUU0U0000000000000000000000UsysbenchUmysql-tpccD 


9.7.1 sysbench 


ѕуѕрепсһ000000000000000000000000000000000000000000 
UUUUUUUUUUUUUUUUU 


НСРУПП 

IO L| 

“ПИ 

Ши 

ОРОЗІХЛОЛО 

DUUUOHPOUUU 
sysbenchUUUUDOLTPUUUUMySQLUPostgreSQLUOracleODD 


сус6репс ОП анх ШОП ГЛГЦ ГТ с5у50еас МЛПЧОМ5П1 ЁШШ! 
[Microsoft SQL бегуег 00000 





sysbench[| ОПОПОАЕЕр ://вузБбепсй.зоигсетогае. пе ПООООООО 
ПО0005уѕрепсћо00000000000000000ипихо000000000АЕр 
НАТЦО000000005$уѕрепсһпо00000000000 


ѕуѕрепсһ0000000000000000000000000000 


[гоої@хеп - ѕегмег[]#5уѕрепсћ 


Sysbench[general-options]...--test-[]test-name[][test-options]...command 
General options: 

--num-threadszN number of threads to use[1] 

--max-requests=N limit for total number of requests[10000] 
--max-time=N limit for total execution time in seconds[0] 
--thread-stack-size-SIZE size of stack per thread[32K] 
--init-rng-[on|off]initialize random number generator[off] 
--test=STRING test to run 

--debug-[on|off]print more debugging info[off] 
--validate-[on|off]perform validation checks where possible[off] 
--help=[on|off]print help and exit 

--version-[on|off]print version and exit 

Compiled-in tests: 

fileio-File 1/0 test 

cpu-CPU performance test 

memory-Memory functions speed test 

threads-Threads subsystem performance test 

mutex-Mutex performance test 

oltp-OLTP test 

Commands:prepare run cleanup help version 


See'sysbench--test-[]name[]help'for a list of options for each test. 


UUInnoDBUUUUUUUUUUUUUU0U00000000OLHPO000000000UfiieioD0 
oltpUUUU0000UUU000sysbenchDOUUUUUUU0DD 


[root@<xen-server[]]#sysbench--test=fileio help 

sysbench 0.4.10:multi-threaded system evaluation benchmark 
fileio options: 

--file-num=N number of files to create[128] 


--file-block-size=N block size to use in all IO operations[16384] 


--file-total-size=SIZE total size ої files to create[2G] 


--file-test-mode=STRING test тоде{ ѕедмг, ѕедгемг, ѕедга, rndrd, rndwr, rndrw} 


--file-io-mode=STRING file operations modei(sync,async,fastmmap,slowmmap) [sync] 


--file-extra-flags-STRING additional flags to use on opening files{sync,dsync,direct}[] 


--file-fsync-freqzN do fsync()after this number of requests(0-don't use fsync())[100] 


ile-fsync-all-[on|off]do fsync()after each write operation[off] 


ile-fsync-end-[on|off]do fsync()at the end of test[on] 


ile-fsync-mode=STRING which method to use for synchronization{fsync, fdatasync}[fsync] 


-file-merged-requests=N merge at most this number of IO requests if possible(0-don't merge) [0] 








e-rw-ratio=N reads/writes ratio for combined test[1.5] 


ШИГ 
С--те-пига ООООООБОПОПОПО1. 280 


UI--file-block-size ПОПОПООООООООБОБОВОО по В 0000000 
00000000016384р0іппо 0 ВО0000000000016384П 


Q--file-total-size 0000000000002 GB0 


口 --file-testrmodeUUUUUUU,DUUseqwrDU0U0UseqrewrD0U00000 
seqrdU00000rndrdU000000rndwrbUuUUuUrndrw0000000 


口 --file-io-mode0UUUUUUUUUUUU0U0U000000MMAPUmapDOO0O0DD 
00008 


Ц1-41їе-ехїга-НПад5Ш0 ПИ I ПАРШ 


Ц1-4Шїе-їбупс-Їгеа ус ШИ ула ШОП 
ШИ 


0Q--file-fsync-a ПОООООООООООБОБОБуперрббон 
L 1]--file-fsync-end[ ПОПОПОПООБУпе ЦОГ 


С--Пе-вупс-плодейопобОПОООПОООПАРЮООООПОБОВОБОПО 
fdatasyncDUUUUUUUUUUUUUfdatasyncUUUUfsyncD 


L--file-rw-ratiofQ000000000002'10 


сус6репси его Пргераге ги сеапчр 1 1 ргерагей 
ПОСООО00000000гчаро000000сіеапиро000000000000001600 
П000026В0#1еіо00 


[root@xen-server ssd]#sysbench--test=fileio--file-num=16--file-total-size=2G prepare 
sysbench 0.4.10:multi-threaded system evaluation benchmark 
16 files,131072Kb each,2048Mb total 


Creating files for the test... 


000000000000011600000000002680000000000000128мМВП 


[root@xen-server ssd]£ls-lh 


total 2G 

-rw------- 1 root root 128M Aug 12 10:42 test file.0 

-rw------- 1 root root 128M Aug 12 10:42 test file.1 

-rw------- 1 root root 128М Aug 12 10:42 test file.10 
-rw------- 1 root root 128М Aug 12 10:42 test file.11 
-rw------- 1 root root 128М Aug 12 10:42 test file.12 
-rw------- 1 root root 128M Aug 12 10:42 test_file.13 
-rw------- 1 root root 128М Aug 12 10:42 test file.14 
-rw------- 1 root root 128М Aug 12 10:42 test file.15 
-rw------- 1 root root 128M Aug 12 10:42 test_file.2 

-rw------- 1 root root 128M Aug 12 10:42 test file.3 

-rw------- 1 root root 128M Aug 12 10:42 test file.4 

-rw------- 1 root root 128M Aug 12 10:42 test_file.5 

-rw------- 1 root root 128M Aug 12 10:42 test file.6 




















-rw------- 1 root root 128M Aug 12 10:42 test_file.7 
-rw------- 1 root root 128M Aug 12 10:42 test file.8 


-rw------- 1 root root 128M Aug 12 10:42 test file.9 


0000000000000000000001 6000900000000 


[root@xen-server ssd]#sysbench--test=fileio--file-total-size=2G--file-test-mode=rndrd--max-time=180--max-requests=100000000-- 
num-threads=16--init-rng=on--file-num=16--file-extra-flags=direct--file-fsync-freq=0--file-block-size=16384 run 


00000000000000190 000 00000000189000000000000000000 
0002000000000 


[root@xen-server ssd]#sysbench--test=fileio--file-total-size=2G--file-test-mode=rndrd--max-time=180--max-requests=100000000-- 
num-threads=16--init-rng=on--file-num=16--file-extra-flags=direct--file-fsync-freq=0--file-block-size=16384 run 


sysbench 0.4.10:multi-threaded system evaluation benchmark 
Running the test with following options: 

Number of threads:16 

Initializing random number generator from timer. 
Extra file open flags:16384 

16 files,128Mb each 

2Gb total file size 

Block size 16Kb 

Number of random requests for random 10:100000000 
Read/Write ratio for combined random IO test:1.50 
Calling fsync()at the end of test,Enabled. 

Using synchronous 1/0 mode 

Doing random read test 

Threads started! 

Time limit exceeded,exiting... 

(last message repeated 15 times) 


Done. 


Operations performed:619908 Read,0 Write,0 Other=619908 Total 
Read 9.45966 Written Ob Total transferred 9.459Gb(53.81Mb/sec) 
3443.85 Requests/sec executed 

Test execution summary: 

total time:180.0044s 

total number of events:619908 

total time taken by event execution:2878.0750 

per-request statistics: 

min:0.42ms 

avg:4.64ms 

max:27.30ms 

approx.95 percentile:8.13ms 

Threads fairness: 

events (avg/stddev) :38744.2500/102.69 


execution time(avg/stddev) :179.8797/0.00 


UUUUUUUU0U0U02>3.81MB/sUUUUUIOP2>03443.820UUUUUUUUUUUUD 
пи | 


О0000000000<!іеапиро00000000000000 


[root@xen-server ssd]#sysbench--test=fileio--file-num=16--file-total-size=2G cleanup 
Sysbench 0.4.10:multi-threaded system evaluation benchmark 


Removing test files... 


ПО 100001 
1 


#!/bin/sh 


set-x 

5еї-е 

Тог size іп 86 646;40 

for mode in seqrd seqrw rndrd rndwr rndrw;do 

for blksize in 4096 16384;do 

sysbench- -test=fileio- -file-num=64--file-total-size=$size prepare 

for threads in 1 4 8 16 32;do 

echo"======testing$blksize in$threads threads" 

echo PARAMS$size$mode$threads$blksize[]sysbench-size-$size-mode-$mode-threads-$threads-blksz-$blksize 
for i in 1 2 3;do 

sysbench- -test=fileio--file-total-size=$size--file-test-mode=$mode\ 
--max-time-180--max-requests-100000000- -num-threads=$threads - -init-rng=on\ 
--file-num=64- -file-extra-flags=direct--file-fsync-freq=0--file-block-size=$blksize run\ 
|tee-a sysbench-size-$size-mode-$mode-threads-$threads-blksz-$blksize 2001 

done 

done 

Sysbench--test-fileio--file-total-size-$size cleanup 

done 

done 


done 


Ш.Му5ОШ ПОГРШ ен ПОПОПРргерагейгчп с теапир ПП 
ргерагедрорророрбо0р000000000005бсе5спр000005бте5і 
Озузрепсп ДООДООО000001ппоово0000008000У/ППП 


[root@xen-server[]#sysbench--test=oltp--oltp-table-size=80000000--db-driver=mysql--mysql-socket=/tmp/mysql.sock--mysql- 
user=root prepare 


sysbench 0.4.10:multi-threaded system evaluation benchmark 
Creating table'sbtest'... 


Creating 80000000 records in table'sbtest'... 


UUUUU0U00U00000UoltpUUUU 


sysbench--test=oltp--oltp-table-size=80000000--oltp-read-only=off--init-rng=on--num-threads=16--max-requests=0--oltp-dist- 
type=uniform--max-time=3600--mysql-user=root--mysql-socket=/tmp/mysql.sock--db-driver=mysql run[Jres 


UUUUUUUUUUUUUUresUUUUresUUUUUUUUU 


Sysbench 0.4.10:multi-threaded system evaluation benchmark 
WARNING:Preparing of"BEGIN"is unsupported,using emulation 
(last message repeated 15 times) 

Running the test with following options: 

Number of threads:16 

Initializing random number generator from timer. 
Doing OLTP test. 

Running mixed OLTP test 

Using Uniform distribution 

Using"BEGIN"for starting transactions 

Using auto_inc on the id column 

Threads started! 

Time limit exceeded,exiting... 

(last message repeated 15 times) 

Done. 

OLTP test statistics: 

queries performed: 

read:6043324 

write:2158330 

other:863332 

total:9064986 

transactions:431666(119.90 per sec.) 


deadlocks:0(0.00 per sec.) 


read/write requests:8201654(2278.07 рег sec.) 
other operations:863332(239.80 per sec.) 

Test execution summary: 

total time:3600.2672s 

total number of events:431666 

total time taken by event execution:57598.5965 
per-request statistics: 

min:6.84ms 

avg:133.43ms 

max:7155.61ms 

approx.95 percentile:325.84ms 

Threads fairness: 

events (avg/stddev) :26979.1250/64.14 


xecution time(avg/stddev) :3599.9123/0.06. 


UUU0000000000000000UtransactionsUUUUUUUUUUUUUUTPSDOOUD 
000000119.9рѕ000000000000000005уѕрепсһоостРа0000 
ТР5Д000000000О5у5бепспДОООООООООООО000000000000000 


9.7.2 mysql-tpcc 


TPC[]Iransaction Processing Performance Соцас  ДОД00000 
UUUUUUUUUUUUUUUUUUUUUUUUUUTPC-COTPCUUUUUUUUUUUUUUD 
OLPUUUUUUUUUUUUUUUUUUUUUUUUUUUUTPC-CUUUOLIPUUUUDUU 


TPC-CO3NFUUUUUUUUUUU0000000UUUUUUUUU000UUUUUUUUUUUO 
UUUUUU000000000UUUUUUU00000UUUUUUUU1000000000UUUUUU 
00300000000000200 909000000000000000000000000000000 
О000000000000000000000090000000000009-9000 


9 h.c МІКТ(1) 
Sh_c d jd TINYINT(4) 
9h_c w id SMALLINT(6) 
¢ hd jd TINYINT(4) 

| h.v id SMALLINT(6) 


75 Lid INT(L1) * w id SMALLINT(6) 
75, АЗМАЦЛМТ(6) © w, name VARCHAR(10) 


| d Id TINYINT(4) 
“бан Jd SMALLINT(S) 


Фан. street, 1 VARCHAR(20) 

фи street, 2 VARCHAR(20) ó d street, 1 VARCHAR(20) 
95 dist. 02 CHAR(24) Фан. Фу VARCHAR(20) 04 street, 2 VARCHAR(20) 
© s_dist 03 CHAR(24) ОР ом, ае CHAR(2) 4 © d city VARCHAR(20) 
95 dist 04 CHAR(24) Фи zip CHAR(9) © d state CHAR(2) 


© name VARCHAR(10) 











Oh date DATETIME 
ФЬ. amount DECIMAL(6,2) 





05 dist, 05 CHAR(24) Он tax DECIMAL(4,2) 24 zip CHAR(9) 9 h data VARCHAR(24) 
QW, ytd DECIMAL(12,2) о tax DECIMAL(4,2) 
о d, ук DECIMAL(12,2) 
Ф next o id INT(11) 
© 6 dist, 09 CHAR(24) Indexes 


08.48. 10 CHAR(24) т 
Сами) 
сф jd TINVINT(4) 
тем id SMALLINT(6) 
c first VARCHAR(16) 
© c middle СНАВ(2) 
© c last VARCHAR(16) 

2 9 c street | VARCHAR(20) 
Ф c, street, 2 VARCHAR(20) 
© с city VARCHAR(20) 


Ф $ remote cnt SMALLINT(6) 
© s, data VARCHAR(SO) 






оо id INT(11) 
* ol_d_id TINYINT(4) 





* od INT(11) 
79.4 jd TINYINT(4) 
сом id SMALLINT(6) 
Фос 14181111) 

Фо eniry dDATETIME P 
Фо carrier jd TINYINT(4) 
Фо ol cnt TINYINT(4) 
Фо all local TINYINT(4) 
















LOH о c credit Іт BIGINT(20) 







Ф c, balance DECIMAL(12,2) 
© c, ytd payment DECIMAL(12,2) 






Фс payment, cnt SMALLINT(6) 
© с delivery cnt SMALLINT(6) 
9 c, data TEXT 


“по о id INT(11) 
“по d id TINYINT(4) 
“по w id SMALLINT(6) 







П 9-9 ТРС-СППППП 


ТРС-СО0000000ёртСПёртПёгапѕасіоп рег пи еп ПП СПО 
TPCUCUUUUUUUUUUUUUUUUUUUUDU 


Трсс-пуза ОООТРС-СПОООООООООООООТ РС-СООООООООООО 
https://code.launchpad.net/[]percona-dev/perconatools/tpcc- 
mysqgl[]']itpec-mysq'TrirmbEimuxripn n d pn d pm Windewsr] 
ОООО р://соде.доодіе.сот/р/даміа-туѕај- 
tools/downloads/list[[ | Windowsl[|[[itpcc-mysqi[| 


брсс-туза ДО00000000 


LItpec Іоад000000000090000000 
ГЕрсс ста ПППППППППТРС-СИПП 


tpcc 1ораатий 


жжжжжжжжжжжжжжжжжжжжжжжжжжжжжжжжжжжжж 


жжжжжжжжжжжжжжжжжжжжжжжжжжжжжжжжжжжжж 


tpcc load[server] [DB] [user] [pass] [warehouse] [part] [min мн] [тах м 


*[part]:1-ITEMS 2-WAREHOUSE 3=CUSTOMER 4=ORDERS 


000000000 
(15вгуер МуУу50Ш JIP[ | 
DDBUUUUUUDUDU 
Lluser[]MySQL||[ III! 





СраззПМу5з5ощ 000 
Шаммагеһћоиѕе 00000000 
ОППЕрес Іоаап0001000000000&рссП00000 


[root@xen-server tpcc-mysql]#mysql tpcc[]create table.sql 
[root@xen-server tpcc-mysql]#mysql %рссПада fkey 14х.541 
[root@xen-server tpcc-mysql]£tpcc load 127.0.0.1 tpcc2 root хххххх 100 


жжжжжжжжжжжжжжжжжжжжжжжжжжжжжжжжжжжжж 


***###easy###TPC-C Data |Гоадег 
жжжжжжжжжжжжжжжжжжжжжжжжжжжжжжжжжжжжж 
Parameters] 

server]:127.0.0.1 

DBname] : tpcc2 

user]:root 

pass]: 


warehouse] :100 





TPCC Data Load Started... 


Loading Item 


«D00 


...ОАТА LOADING COMPLETED SUCCESSFULLY. 


tpcc 55сасш ИГ 


[root@xen-server[]]#tpcc_ start 


жжжжжжжжжжжжжжжжжжжжжжжжжжжжжжжжжжжжжжж 


***###easy###TPC-C Load Generator*** 


жжжжжжжжжжжжжжжжжжжжжжжжжжжжжжжжжжжжжжж 


usage:tpcc start[server] [DB] [user] [pass] [warehouse] [connection] | гатрир | [measure] 


ОБОБООВОВО 

Шсоппес ол ШЇЇ 
DrampupUUUUUUUUUUUUUUUUUUUUUUUUU 
DmeasureUUUUUUUUDUU 
UUUtpcc_startUU16U0UUU0UUU00U01000UUUUUU20UUU0UU 





[root@x<xen-server[]]#tpcc_start 127.0.0.1 tpcc root хххххх 100 16 600 1200 


жжжжжжжжжжжжжжжжжжжжжжжжжжжжжжжжжжжжжжж 


жжжжжжжжжжжжжжжжжжжжжжжжжжжжжжжжжжжжжжж 


ПРагатетег5 |] 


зегуег]:127.0.0.1 


DBname] :tpcc 


user]:root 


pass] : xxxxxx 


warehouse] : 100 


connection]:16 


rampup] :600(sec.) 





measure]:1200(sec.) 


Пи 


RAMP-UP ТТМЕ. (1 вес.) 


MEASURING 5ТАВТ. 


10,624(0):0.4,624(0):0.2,62(0):0.2,63(0):0.6,62(0):0.8 

20,990(0):0.2,988(0):0.2,98(0):0.2,99(0):0.4,98(0):0.6 

30,1435(0):0.2,1436(0):0.2,144(0):0.2,143(0):0.2,144(0):0.4 
40,1736(0):0.2,1739(0):0.2,174(0):0.2,174(0):0.2,174(0):0.4 
50,2041(0):0.2,2044(0):0.2,204(0):0.2,204(0):0.2,207(0):0.2 
60,2195(0):0.2,2193(0):0.2,220(0):0.2,221(0):0.2,218(0):0.2 
70,2332(0):0.2,2335(0):0.2,233(0):0.2,232(0):0.2,234(0):0.2 
80,2408(0):0.2,2401(0):0.2,241(0):0.2,239(0):0.2,241(0):0.2 
90,2473(0):0.2,2476(0):0.2,247(0):0.2,250(0):0.2,248(0):0.2 


100,2350(0):0.2,2347(0):0.2,235(0):0.2,233(0):0.2,235(0):0.2 


ОО0000200ТРС-СОПООООО0О ТРЄ-С00000050000000Мему Огаег 
Рауглеп Огаег-5 га и ПОеймегу $ тоск-емеППППОООМем 


ОгаегП1ППТРС-СПИПППИППППППМеуу Order Per 10 5есопа ПП 
ПООООООООООООООООООООО000000000000ппорвпо000100000 
000009-10000 


TCC 
ІШІ 


400 
M ам Наша и 
00 || 





中 й 

Й АО 
7 

| 

| 


| 3 Ol OL Ў Ў 241271 301331 361 391 421451 481 UL 541371001 01010 


П 9-10 New Order Per 10 Second 
[tpcc_load[]( JU ОО ри" СДОПОМеми Order Per 10 Second 


ППППППМеуу Order Per 10 бесопа ППППППППӨПППППППГІГІ 
іріп СП 


[transaction percentage] 


Раупеп%:43.48%(П-43.0%) [OK] 


0гаег-5%аіи5:4.35%(П-4.0%) [OK] 


Ветіуегу:4. 355 (054. 055) [OK] 


бтоск-Іеуеі1:4. 35% (054. 0%) [OK] 


[response time(at least 90%passed)] 


Мем-Огдег:99.72%[0К] 


Payment :99.95%[0К] 


Order-Status:99.93%[0K] 


Delivery: 100. 00%[ OK] 


Stock-Level:100.00%[0K] 


ПТрпСП 


7949.942 ТрпС 


9.5 Lj 


UUUUUUUUUIinnoDPBOUUUUUUU0UUUCPUUUUUUUUUUUUURAIDPUUUUUU 
ПОООО000000 "и о9В0000000000000000000000000000 
(іпихОООО00000000000Д5у5бепспОєрсс-плуза 00000000000 
ОДООО00000000000000МУу5ОС0000000000000 


1100 InnoDBUUUUUUUUUUUUU 


InnoDBOU00000000000U0UUUUUUUUUUUUUUUUUU000000WhyDb 
wphat0U0U000000000000000000U0UUUUUUUUUUUUUUUUUUUU00000 
0000000000000000779080000000000000000000000000 
00 


10.1 ШШипорВ 1 


InnoDBUUUUUUUUUUUUMy>QLUUUUUUUUUUMY>QLUUUUU ПП 
Му50100000000000020-1000 


MySQL Community Server 5.1.49 


Select Platform: 


Source Code | p 


SuSE Linux Enterprise Server ver. 11 
(Architecture Independent), RPM Package 








(MySQL-community-5,1,49-1.sles1 1.src.rpm) 


Red Hat & Oracle Enterprise Linux 5 
(Architecture Independent), RPM Package 


(MySQL-community-5.1.49-1.rhel5.src.rpm) 


SuSE Linux Enterprise Server 10 (Architecture 
Independent), RPM Package 
(MySQL-community-5,1,49-1,sles10.src.rpm) 


Generic Linux (glibc 2.3) (Architecture 
Independent), RPM Package 
(MySQL-5.1,49-1.glibc23.src.rpm) 


SuSE Linux Enterprise Server 9 (Architecture 
Independent), RPM Package 
(MySQL-community-5.1.49-1.sles9.src.rpm) 


Red Hat & Oracle Enterprise Linux 4 
(Architecture Independent), RPM Package 
(MySQL-community-5.1.49-1.rhel4.src.rpm) 


Red Hat Enterprise Linux 3 (Architecture 
Independent), RPM Package 
(MySQL-community-5.1.49-1.rhel.src.rpm) 


Generic Linux (Architecture Independent), 


Download 


; 71465180140181600889516494929888 


22,0М Download 


; 8c386345d6374be17403313a17d49a0b 


22,0М Download 


: ca2ed7£15fae60331f£40b0083847£639 


22.0M Download 


: 40cb7b0399p3a17489p9e0628111036f 


22.0M Download 


: 9e171c70c470673250856021bbd12353 


22.0M Download 


5: 89702e9ffbe91090721e22bcafa91788 


22.0M Download 


MDS: bc855486bd2b4d5d029d7b6bba4d4361 


22,6М Download 





П 10-1 МуБОЦ II 


ОДОО00000000000000000000000000Са2епегіс Шах ШИ 
MySQL Download Q0000000UG А0О0000000000000000000 
MySQLUUUUMysSQL 5.5.5000ОпіїезсоперпПоД ОО0САООДООООООП 
О000000000000000000000000000000ОмумумуДаемоО0 
http://dev.mysql.com/downloads/mMysalUUUUUUUUUUUUUMYSQL 
000000000010-2000 


Generally Available (GA) Releases Development Releases 


MySQL Community Server 5,5,5 m3 


Select Platform: 


Source Code — 图 на 


Linux - Generic 2.6 (Architecture Independent), 
RPM Раскаде 
(MySQL-5.5.5 m3-1.linux2.6.src.rpm) 





SuSE Linux Enterprise Server ver. 11 
(Architecture Independent), RPM Package 
(MySQL-5.5.5 m3-1.sles11.src.rpm) 


Red Hat & Oracle Enterprise Linux 5 
(Architecture Independent), RPM Package 
(MySQL-5.5,5 m3-1.rhel5.src.rpm) 


SuSE Linux Enterprise Server 10 (Architecture 
Independent), RPM Package 
(MySQL-5.5.5 m3-1.slest0.src.rpm) 


Red Hat & Oracle Enterprise Linux 4 
(Architecture Independent), RPM Package 
(MySQL-5,5,5 m3-1.rheld.src.rpm) 


Generic Linux (Architecture Independent), 
Compressed TAR Archive 


(mysql-5.5.5-m3.tar.g2) 


MDS: ca368£009817420b2a0f3d325f2acc34 
MDS: ева! 3с562е18466663674211575Е2Е29 
MOS: dd01ca7e34De238d62eef7cle3d4c3fc 
MDS: d565e453£40e4ecb35c2731f4ca9ab2b 
MDS; 019с6359231625420628485650794ссс 


MDS: ad27f656106010c9346ffecaóde403fa 





0 10-2 МуБОШ ПИ III 
0UU0 Download  ПДОД000000000000000тузаї согоДОООДО0000 


UUMy>QLUUUUUUUUUUUU000000000UUUUUUUU0000UUUUUUUUU 
UUU000U Asia“00000000010-3000 


Авіа 

43, sPD Hosting, Israel 

9146, Japan 

9 Internet Initiative Japan Inc., Japan 

Lahore University of Management Sciences, Pakistan 


% Kyung Нее University Linux User Group, Republic of Korea 


= ezNetworking Solutions Pte, Ltd., Singapore 


Ш mirorty (Taiwan Mirror), Taiwan 


Ш Providence University, Taiwan 
NË National Taiwan University, Taiwan 


NË National Sun Yat-Sen University, Taiwan 








B Computer Center, Shu-Te University / Kaohsiung, Taiwan 
р | 0 





П 10-3 МуБОШ 


LU Е а. а 20000000000 Lin u x ат ]E]T]IW ind ow ss[]WTIn RARTTET 
0000000000000000000000Му$9147000000000000000019-40 


00 


BUILD 
client 

сгла Ке 

СА аїсе РІЇ е є 
cmd -line-utils 
contig 
dbug 

Docs 

extra 
include 
libmysaql 
libmysgl_r 
libmysqld 
libservices 
man 
mysql-test 
mysys 
netware 
packaging 
plugin 
pstack 
regex 
scripts 

sql 
sql-bench 
sql-commeon 


storage 


strings 


support-files 


2 tests 


unittest 


J міс» 





П 10-4 МуБОШ ШИ 
UUUUUU0000000Ustorage00U0UUUUUUUUUU00010-2000 


| archive 

; blackhole 

| €sv 

‚ example 

: federated 
heap 

; Ibmdb2i 


ı innobase 


: myisam 


myisammrg 

; perfschema 

‚| Makefile.am 
|. | Makefile.in 





П 10-5 0000000000 


ОДООДО00000000000000000000000000000Дагспімеб 
blackhole[]csv[]fedorated[]heap[]libmdb2i[]myisam[Jinnobase[] 
[]MySQL 5.500000ąınnoDB Рімдіп ПОП ппорвВ IILI 
MySQL 5.1000000000000000001/п0по008000000000010-6000 


‚ archive 

: blackhole 

| csv 

ı example 

‚ federated 

‚ heap 

; ibmdb21i 

‚ Innobase 

: іппоаб plugin 
| myisam 

| myisammrg 


: паб 


| | Makefile.am 
| | Makefile.in 


| | туза! storage engine.cmake 





П 10-6 MySQL 5.100000000 


о0000іппораѕе[іппоар річдіп00000іппораѕе00000ппорв 
ООБОБООООтподб ридтоо0О0Отпоов Річоіпо000000000000 
InnoDB РІидіП ОДОДОДОМУЗОРОДОДОО000000іппобазерд0000 
innodb рімдіп ІППШПіппобравеЦ 


[1] ПОООБ р: им. гпуза!.согл/домп!оад5/туза У 


10.2 ІппорВП 1 


ПОппорво000000000000000000010-70000000000000000000 
00000000000 


ha 
handler 
ibuf 


include 


lock 


log 
mach 





П 10-7 InnoDBUUUUUUUUUUUUU 
ObtrB+O0000 
UbufQ00000000LRUQO0F lush 000000 
Пас лпоо вООДОДОД00000000 
СдупОтпоо воббобдобободрд 
ат, Юапоб водододододобоббобобово 
СЕРООПОПОе зрасейтпоо вододододоббббобободо 
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ШОГ 00000000 
Стсшаейтпоо ВОПОПО-АОАСОООБОБОВОВОВОВО 
ОТоскОіппо о ВОДОДОДОДОД5О0ХОДОДОДО0О00000 
Cog ООД0О0О0000000000000000000000000000 
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Оте 000000000 
DosUUUUUUUUUUUUUUU 
радеПППППП 
Огом0000000000000 

Озгм ПО ппорВЕПП ИШ 
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10.3 Му50:5:1 ПОП ипоов 
10.3.1 \ММпаом ППП 


UWindowsUUU00U00Visual Studion 2003020050200800000 
Му59Н000000000000000000000000000 


ШСМаке ШИ р ://мимим.стаке.ога ПП 


10150111 
http://ghnuwin32.sourceforge.net/packages/bison.htm[][][] 


000000000сопйдчге.]>ПП000000 


C:Nworkdir[jwinNconfigure.js options 


орцолп5П III 

LIWITH INNOBASE STORAGE ЕМОШМЕП типов 
LIWITH PARTITION STORAGE ЕМСІМЕДОООГО 

LIWITH ARCHIVE STORAGE ЕМОШЕ ЦАГСМУФ ПП 
LIWITH BLACKHOLE STORAGE ЕМСМЕ ЦВїаскпоїеёе«о ПП 





DWITH EXAMPLE _$ТОВАСЕ_ЕМСИМЕОООЕхатр!е 000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


ШМЛТН FEDERATED STORAGE ЕМСІМЕПППҒейегатеа ПП 


ШМЛТН NDBCLUSTER STORAGE ЕМСІМЕДДОМОВ Cluster[|[ ПП 
00 


ОДО00000001ппоб800000000000000001.0-8000 


(Кори 09207066 


D: Project wysgl-5,5,5-m3 Ain wont igure. Js WITH_INNORASE STORAGE_ENGINE MYSOL SERVER SUFFIA -david 


X 
Ds ro ject niysq1-5,5,5-03) 
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ПППППППИППППГУІбиа! Studio 2005[][]|Visual Studio 2008[]win[][] 
DUUbuild-vsx,batDDDDDVisual StudioUUUUUbuIIAd-vs8. bat 
Visual Studio 2005[]build-vs8 х64.рашШ 64 1 МУ5О0Ш III] 


UU00000032000000000Visual Studie 2008 ПД0000000000000 


D:\Project\mysql-5.5.5-m3Qwin\build-vs9.bat 

--Check for working C compiler:C:/Program Files/Microsoft Visual Studio 9.0/VC/bin/cl.exe 

--Check for working С compiler:C:/Program Files/Microsoft Visual Studio 9.0/VC/bin/cl.exe--works 
--Detecting C compiler ABI info 

--Detecting C compiler ABI info-done 

--Check for working CXX compiler:C:/Program Files/Microsoft Visual Studio 9.0/VC/bin/cl.exe 
--Check for working CXX compiler:C:/Program Files/Microsoft Visual Studio 9.0/VC/bin/cl.exe--works 
--Detecting CXX compiler ABI info 

--Detecting CXX compiler ABI info-done 


--Check size of void* 








--Check size of void*-done 


SIZEOF_VOIDP=4 


Looking for include files HAVE СХХАВІ Н 


Looking for include files HAVE CXXABI H-not found. 


Looking for include files HAVE NDIR H 


Looking for include files HAVE NDIR H-not found. 


Looking for include files HAVE SYS NDIR H 


Looking for include files HAVE SYS NDIR H-not found. 


Looking for include files HAVE ASM TERMBITS H 


Looking for include files HAVE ASM TERMBITS H-not found. 


Looking for include files HAVE TERMBITS H 


Looking for include files HAVE TERMBITS H-not found. 


Looking for include files HAVE VIS H 


Looking for include files HAVE VIS H-not found. 


Looking for include files HAVE WCHAR H 


Looking for include files HAVE WCHAR H-found 


Looking for include files HAVE WCTYPE H 


Looking for include files HAVE WCTYPE H-found 


Looking for include files HAVE XFS XFS H 


Looking for include files HAVE XFS XFS H-not found. 


Looking for include files CMAKE HAVE PTHREAD H 











Looking for include files CMAKE HAVE PTHREAD H-not found. 


--Found Threads:TRUE 


Looking for pthread rwlockattr setkind np 


Looking for pthread rwlockattr setkind np-not found 


Performing Test HAVE SOCKADDR IN SIN LEN 


Performing Test HAVE SOCKADDR IN SIN LEN-Failed 


Performing Test HAVE SOCKADDR ІМ6 SING LEN 





Performing Test HAVE SOCKADDR IN6 51М6 LEN-Failed 


--Cannot find wix 3,installer project will not be generated 


--Build files have been written to:D:/Project/mysql-5.5.5-m3 


ОООПООМу5ОГ. s In C T abn pa pm dnm y sq апооооооооооооо 
LLILIIMySQLIII III 


DO00000000000000Visual 5бчаіорО0рО0000000000019-90000 
їппорВ 11 L Imaster геаа1 1 


8184. 
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ulit n ios very old, 
ШИ n pend ios, 
іш n Пер = FALSE: 
uint 

ИИЙ Л DEBU, THREAD, CREATION 


{printf (stderr, “Hester thread starta, id ЎШ, 
os thread pf (oe thread gat curr 160) 


тй thread process, л = ve, proe, t лоні; 
шаш thread id = os thread pf (os thread get, аш idl); 


arv table reserve, 00 STER) 
мін enter Миш! auter); 
aro n threads active (SRY MASTER] +; 
мах erit (kernel лу), 


loop: 
ў ШИШ 1 | 
+ =- When there is database activity by users, ve cycle in this 


Іш у 

мй афр info = Yasarving kernel mutex’ 

nios very old = log. eye пи Тор ios + buf pool-)stat,n pages, read 
+ buf pool=)stat.n pages, written; 

жіп enter (kernel аа), 


Та Stove the user activity counter at the start of this Loop v 
old activity comt = sm activity count; 


mutex exit (kernel mutex); 
if (erv force recovery )= SRY -FORCE ШИШ) | 
goto suspend thread; 























хро 

% # л 
ИП ОВ: ET E Û 
10 шин, 838 888) 28885871 











П 10-9 ППтазсег thread 


10.3.2 Ипих Л 


Шпихо0000000Есірѕе0000000мХо00000050о!агі$ПЕгеевѕрр 


МАСП II JEclipse[ ШТ 
http://www.eclipse.org/downloads/{J00UEclipse IDE for 
С/С+ + Пеуеорег ДООООМУ5ОЧДООДОД00000000 
[/root/workspace/mysg!-5.5.5-m3UUUUUUUUUUUMakel UU 
Есїр5еей  ШПНМакейл | 


[root@xen-server mysql-5.5.5-m3]#BUILD/compile-amd64-debug-max-no-ndb-c 


ВОН согтрїей 000000000000000000000000640ПЕтчхб 
ПОО00000000рерио00000сотріе-атаб4-дерид-тах-по- 
па600000-0000000000Макеророр0р0000 


ОДОПЕСІїрвердОДО0С---00000010-10000 


New Project 
Select a wizard 


Create a new C++ project 


Wizards: 


type filter text 


Ы)рм, == 


b (2 General 
v В (С++ 
C Project 


dj C++ Project 


) CVs 














| < Вас | № || аш || Finish | 





[| 10-10 0000<++00 
О000000000000000туѕа!_5_5_5000000000000010-11000 


C++ Project 
C++ Project 


Create C++ project of selected type 


Project name: mysql_5_5_5 
Use default location 


Location: |roothorkspace/mystl 5 5 5 





Project type: Toolchains: 


Linux GCC 





.. Empty Project 

ё Hello World C++ Project 
b (> Shared Library 
b & Static Library 
b (= Makefile project 














Show project types and toolchains only if they are supported on the platform 








П 10-11 00000 
ПОА 6 ООО0000000000000000010-12000 


C/C++ + Eclipse 


file Edt Source Refactor Navigate Search Run Project Window Help 
864 ўма б Юн” 


И й ё" Ë” с" б b» 0" (% 
| | Їїний жк fits “В 
7 


ИШТИ An owtine ot avaiable 


КҮШ 
ДИТ 
) A srincludelc444.11 
) E srincudelc +441. back 
) шин ( 
) лол) фтеднани 
) Bsrhocalinchde 

















(obs 0786 El consol ff С Properties Debug C Progress Cal Herarchy Search 
САШО (mysql 5 5 5) 


ни Build of configuration Debug for project mysql 5 5 5 Мі 


Nothing to build for project mysql 5 5 5 














(215555 





[| 10-12 ОООС++00 


ПОПППППРгофесе ЕхрІоге 0О0Отуза!_5_5 5000000000000 
Г/гоо муогкеєрасе/тувба!-5.5.5-113 1 1 1 11 110-13| 1 


New Folder 


Folder 


Create a new folder resource. 


Enter or select the parent folder: 


mysql 5 5 5 


m 





Folder name: |mysql-5.5.5-m3 


«« Advanced 


Link to folder in the file system 


/root/workspace/mysq|-5.5.5-m3 Browse... Variables... 





Cancel Finish 





П 10-13 00000 


О00000000000муваї 5 5 5ПОДОДООДОС/СУ---ВиЙаррО000000 
UUUBulld directoryQU0000000000010-14000 











Resource 


Builders 

' CCH Build 

) С/С++ General 
Project References 
Refactoring History 
Run/Debug Settings 

Task Repository 
WikText 


Properties for mysql 5 5 5 
C/C++ Build 


Configuration: | Debug | Active | 1 
E Bilder Settings Behaviour 


Builder 








ТИ 
Use default build command 

Build command: O: | Varatles | 
Makefile generation 

Г Generate Makefiles automatically У Expand Env Variable р 


Build location 


Build directory: |$ {workspace ту 5 5 бту 55541} 








Десте Nefarilts Annlv 








П 10-14 0000 
О00000000000000000000000020-15000 





Не Edit Source Refactor Navigate Search Run Project Window Help 

еш ертен Им 000 АГЫН. 

уусан Қ an] ^B oy ОТЕ) 
| манж Л ` 1 1, a 

ТЫ 

) 881555 | An outine no vaa 

















св | 














~ 


Д. баі 221) Search К" 0 





Ë pols 2760 Console 2 petes ety “Мир 





‘Building workspace 
ІТІТТІТІТІТІТТІТІТТІТІТІІІТТІІТІШІТІТТІТІТІТІГІН 








it ГІТ mc 





П 10-15 0000 


UUU0000000000000000000000000mysqlidU0000000000000000 
Др0000бевбид00000000000010-16000 








Debug Configurations 


Create, manage, and run configurations 








| Name: mysql 5 5 5 Debug 
| 


type fiter text (сес 


i Ni lumens 1 кот шэг‏ اال 











Ey Source Rates E Comm 





v г CH Applicaton 


Вуку 55 508 di 
пух 5 50800 
FE CICH Mach o Application ШЕ 


b Launch Grou 
| C/C++ Application 


mysql5.5.5-md/sqlmysqid Search Project.. 


Connect process input & output to a terminal, 











Using Standard Create Process Launcher - Select 
Fiter matched 5 of 5 tems 

















П 10-16 рери 
ООООБООООБООББОБОВБОБОПАгдипоепе ПОПОП10-1 7000 


Debug Configurations 


Create, manage, and run configurations 





КЕГІ 
бака» | Name: mysql 5 5 5 Debug 
v E Cc држани Program arguments: 
В mysql 5 5 5 Debug үтэр 
(6) С++ Attach to Application --Catadir=/rootiworkspace/mysqi-5.5.5-m3/win/data 


~Socket=/tmp/mysql.sock 
С СС Postmortem Debugger ~-lanquage=/root/workspace/mysq-5.5.5-m3/sql/share 


ants PR Environment Ў Debugger {у Source Refresh = Common 


b Launch Group 








Working directory: 


{ирке loc mysq 5 5 5) 





М Use default 

















Using Standard Create Process Launcher - Select. 
Filter matched 5 of 5 items 


= 




















П 10-17 0000 
О000000000000000000000000000000000010-18000 





Debug - mysqi 5 5 5/mysqi-5,5,5-m3/storage/Innobase/srv/srvOsrv,c ~ Eclipse -0X 


Ве Edt Source Refactor Navigate Search Bun Project Window Hep 





| O° Gs of (Дио ТТ 
Debug Hf _ ХхИф9:8 3042928 "^na Variaties % Breakponts Ñ ЗЫ og 
v f Thread [17] (Suspended: Breakpoint ht) 5% ТАЗУ «В 





М | (7 o fronWorkspacelmysq-5 5.5-m3lstorage/nnobase/srv/srvOsrv с Пие: 2580] 
Z 2 start thread|) 0x0000003129206367 


= 1 clone() 0x00000031286¢30ad 
) Ф Thread [18] (Suspended) 
р if Thread [19] (Suspended) | 






































(U ÛD наг 
(“жинс Й. (à man cc 58 зое 1 ед 
якою," 
mutex enter(&kernel тех); 
Ч sivüsrvh 
SIV n threads active[SRV MASTER] +t; Ч utümemh 
mtex exit(Gkernel пиех); Ч шил 
Ч орос 
он Ч memûmemh 
[* +++» When there is database activity by users, we cycle in this Ч memüpoolh 
' 
ыд Ч syncüsynch 
зіу main trend пр info = "reserving kemet аве, О, 
buf. get, total, stat фин Stat); қ apo 
n ios very old = log sys-»n log 105 + buf, stat,n pages read Ч logorecvh 
+ buf stat.n pages written; ой 
mitex_enter(Gkernel_mitex); PORK 
Ҹ usrüsess h 
/* Store the user activity counter at the start of this loop */ Ч locklockh 
old activity count = srv_activity count; 
Ч trxOpurgeh 
mitex_exit(Gkernel_mitex) ҮЛҮЛ 
corse | „ъв [È Poems Û Бекіш jet кіл Є поре $ Cal Herachy Û непа хуй НЕЕ н Br fy 8 








ms. 5 5 Debug [C/C++ Application] footworispacelmysa 5 «m3jsqimysa (10-8-16 кн) 


Сао тоў ала уиге мова 
InnoDB: Creating foreign key constraint system tables 
‘InnoDB; Foreign key constraint system tables created 
100816 16:03:20 InnoDB 1.1.1 started; 100 sequence number 0 
100816 16:03:33 [Note] Event Scheduler: Loaded 0 events 
100816 16:03:33 [Note] /root/workspace/mysql-5,5.5-m3/sql/mysqld: ready for connections, 
Version: '5,5,5-mj-debug' socket; '/tmp/mysql,sock' port; 3306 Source distribution 














i Wtable Smart nser | 252 | 
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10.4 стаке |] InnoDBI 1 


MysQLUUUU2>.2000000000000cmake0UU000MysQLU0000000 
Mac ОЗХДОДООО00000000000000ОхсодаедроО0Му50:00000 


cd mysql-xxx 
mkdir bld 
са bld 


cmake..-G Xcode 


DDOBmmMysQernanaaabtar prp стакей Пхсодей II 
UUUUUU0000000000UMySQL.xcodeprolUUUUUUUUUMySQLUUUU 
InnoDBUUUU000000010-190UU 


000 


О (m) унум.) E 
34 ороо Scheme кеп 


i | 4»| [TT Files ). c = master_thread0 |4/Ь 


иго ын 
Ма r1 


com.apple.main-thread 
Y H Thread 2 
1 05 ч. тачег thread 


Û 1 pthread start 
[3 2 thread start 


» И Thread 3 
> Ù Thread 4 
» й Thread 5 
> И Thread 6 
> И Thread 7 
> И Thread 8 
> W Thread 9 
> И Thread 10 
> H Thread 11 
> М Thread 12 
> И Thread 13 
> И Thread 14 
> Й Thread 15 


2696 
%7 
2698 
2699 


7% 
701 
m 
n3 

2704 

7% 
7% 
77 
2708 
7% 











720 
nal 





MySQL.xcodeproj 一 с srvOsrv.c й 


Running mysqld : ALL, BUILD пор) [=] 


Editor View Organizer 


- ! 
srv_n_threads_active[SRV_MASTER] ++; 


mutex_exit(&kernel_mutex); 


100р: 


| cokkolololclolollolololelololelelololelelolelollolelelololellololelelololelolelolelelolollolaloloololelelololellololel/ 
/* -一 - When there is database activity by users, we cycle in this 
loop ж/ 
sry main thread ор info = "reserving kernel nutex"; 
buf get total stat(&buf stat); 
nios very old = log sys-»n log ios + buf stat.n pages read 
+ buf. stat.n pages written; 
пиех enter(Gkernel пиех); 


/ж Store the user activity counter at the start of this loop ж/ 
old activity count = згу activity count; 


пиех exit(&kernel mutex) ; 

if (згу, force recovery >= SRV FORCE NO BACKGROUND) ( 0 Thread 2; breakpoint 2.1 
goto suspend thread; 

/* === We run the following loop approximately once per second 

when there is database activity ж/ ў 

згу last log flush time = time(NULL); 


/ж Sleep for 1 second on entrying the for loop below the first time, ж/ 
next itr time з ut time ns() * 1000; 


far (1 = Q: і «10: 14+) { 





E № а ё 4 | mysald) М Thread 2) [lO sv master thread 


Al 5 (Шап 





> [З buf stat (buf. pool stat, t) 
old activity count = (ulint) 0 
зу activity count = (ulint) 0 
згу, force recovery = (ulint) 0 
block-»lock = invalid Expression 
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UUUcmakeUuuUUUUMy>QLUUUUUUUUUUUcmake0UUUUUUUMyYS>QL 
0000000 


10.5 ПП 


MySQLUUUUInnoDBDOOUO0UU00000U00U0000000U00Visual 
зтидіоПЕСІірвепПродоорОророророророрододрорододороошо 
О00000000000000000000000Огасіе[МісгоѕоЁ SQL Server{] 
DB2Q0000000000000000 


